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Scientists and 
researchers gain 
new insights into 
complex data by 
adding data-driven 
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What makes the 
ILFORD Digital 
Photo Imager so 
revolutionary? 
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A breakthrough synergy of 1 y th ~~, revolutionary 
quality and capabilities never 
before offered in a single 


computer output device. 


ILFORD 


produces 


Prints, slides or overheads. 


+ graphic © 


Whether you need one 
wt 


image or thousands, the DPI 
Pp H é6is produces brilliant, first gen- 
eration photographic images 
...in as little as 20 seconds 
— each. And it’s compatible 
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with all leading file formats. 


So along with a very reason- 


able price, the DPI’s speed, 


throughput and flexibility will 


save you floor space, man- 
power and money. 

Why not see this one-of- 
a-kind technology for your- 
self? Just call 1-800-631-2522, 
Ext. 1 for samples and a free 
brochure on the Digital 


Photo Imager. 


ILFORD 


West 70 Century Road 
Paramus, NJ 07653 
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Vy \ hy ONE OF AMERICAS MOST THOUGHT-PROVOKING 
ENGINEERS NOW USES THE DESIGN TOOL THAT THINKS. 


38 Two years after the Voyager com- 


pleted its record-shattering around- 
the-world flight, you could still find 
its designer, Burt Rutan, working at a 
drafting table with pencil and paper 

Hardware wasn't the problem. 
He had computers. His company could 
buy any design system worth owning. 
What kept Burt grounded was soft- 
ware. CAD so clumsy, it squashed 
creativity. Or so weak, it simply 
couldn't do his job. 

Maybe that’s why the first time 
he sat down to design with Ashlar 
Vellum, Burt compared the exhilara- 
tion to flight. Vellum is the first CAD 


program with a built-in autopilot. 


$8 INDUSTRIAL-STRENGTH 
CAD THAT THINKS. 
From GD&T symbols to NURB 
splines to DXF and IGES file format 
translators, Vellum has every pro- 
fessional design and drafting tool your job demands. But its real 
breakthrough is an expert system called The Drafting Assistant™ 
(Pat. Pending)—built-in intelligence that instantly makes every 
designer more productive. Even on enormously complex jobs. 
Instead of fighting 
the keyboard, or 
guessing about 


Engineering drawings courtesy 
of Burt Rutan/Scaled 


Composites, Inc. 


alignment, 


Vellum 


—— 
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ASK ABOUT THE 
NEW 3D VERSION! 
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Burt Rutan. Inventor. Engineer. Another Vellum user 
with no intention of going back to the drawing board. 


pinpoints and spells out every logical 
design point for you, right on the 
screen. 

Draw a simple line and the mid- 
points, endpoints, and construction 
lines appear automatically. Click the 
mouse and you get precise alignment 
to 16 decimal places, in a fraction of 


a second. 


<8 THE POWER OF 

PARAMETRICS. 

Before Vellum, using CAD for 
conceptual design was like trying to 
draw in the dirt with a backhoe. 

Now, Vellum makes precise design 
as natural as free hand sketching, with 
the combined power of Parametrics 
and Associative Dimensioning. 

Simply draw a rough approxima- 
tion of your design, dimension it, plug 
in values and click: geometry is auto- 
matically redrawn to scale. A part 
needs to change? Simple. Just change the dimensions and the geom- 
etry updates as you watch. Or change the geometry and all the 
dimensions update perfectly. 


$$ FROM CONCEPT TO FINISH IN HALF THE TIME. 

According to Burt, “the only way to fully appreciate Vellum is to 
sit down and use it; tackle a tough job, right off? 

Run through the full range of professional CAD tools. Try 
Vellum’s Smart Wall tool that trims walls automatically. 

See if the Drafting Assistant doesn't make you two, or even three 
times more productive than any other CAD package. 

If you're like Burt Rutan, you'll find your- 

self using Vellum from conceptual design 
right through finished drawings. Best of 
all, you'll never give the drafting board, 
or another CAD program, a second 
thought. 

For more information, a free 
video, a trial version, or the name 
of an authorized Ashlar reseller 
near you call 408-746-1800. 


QS ASHLAR 


Qs Software That Thinks: 


Available for Macintosh, Windows 3.0 and Silicon Graphics. © 1991 Ashlar, Incorporated. 
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quickly spot design flaws and interferences, 
but it’s only available on expensive 3D 
workstations’. 


386 into our design environment. Now we have 
to change our software platform and retrain our 
designers to obtain interactive modeling.” 


applications. It doesn’t support dynamic model 
viewing, walk throughs, or fly-bys.” 


Da SEO SEINE papers 9 ee : : a 


AutoCAD, I can’t easily share the results 
with my customers. ” 


MG-3D SERIES HIGHLIGHTS 


M MG-3D Series graphics boards provide 
High-resolution, interactive 3D modeling 
for AT and EISA PCs. 


Mi The MG-3D Series and Matrox 
DynaView seamlessly support inter- 
active 3D modeling for AutoCAD, 
AME and associated 3rd party soft- 
ware from ASG, Softdesk, ADEYV, 
SRAC and others. 


PRODUCTIVITY - PERFORMANCE : : - VISIBLE SOLUTIONS 


software for AutoCAD delivers interactive 
modeling at less than half the cost of a 
workstation. 


~ Matrox DynaView works within AutoCAD and 


seamlessly extends its capabilities to support 
interactive modeling while protecting your 
investment in AutoCAD. 


you to interactively manipulate your model, or 
to fly through it as you move the cursor. 


record your walkthroughs on tape, while run- 
ning AutoCAD. 


@ The MG-3D Series supports all Windows 
3.0 applications with unmatched per- 
formance. 


M@ MG-3D Series controllers support 

1024x768 or 1280x1024 display resolutions 

at up to 24 bits per pixel for photorealistic 
rendering quality. 


%, 


Sl Matrox DynaView is also available 
an / for Intergraph® MicroStation’ and 
coming soon for other popular PC 
CAD packages. 


This offer is valid until February 29, 1992. 


Matrox Electronic Systems, Ltd., 1055 St. Regis Blvd., Dorval, Quebec, H9P 2T4 Fax: (514) 685-2853 
AutoCAD and Autodesk are registered trademarks of Autodesk, Incorporated. DOS and Windows are registered trademarks of Microsoft Corporation. Intergraph and MicroStation are 


registered trademarks of Intergraph Corporation. Matrox DynaView is a trademark of Matrox Electronic Systems Limited. Matrox is a registered trademark of Matrox Electronic Systems, 
Limited. SUN is a registered trademark of SUN Microsystems, Incorporated. SPARCstation is a trademark of SUN Microsystems, Incorporated. UNIX is a registered trademark of AT&T. 
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COVER: A 50-second 
morph—the longest continuous 
moroh sequence ever 
produced—was created by 
Pacific Data Images on SGI 
workstations running PDI 
software. Part of Michael 
Jackson's recently released 
music video, the sequence 
features 12 dynamic 
transformations between 
dancers of various nationalities. 
For more on morphing, see 
page 36. 
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FOCUS: Trends in Animation 


FRONT END 


Morphing Magic 
The New Frontier 36. Live-action morphing — 


the high-tech version of the old 
INPUT cross-dissolve trick—is 

True Colors changing the face of reality in 
films and TV commercials. 


By Peter S¢rensen 
NEWS 


News in Brief 
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PRODUCT SPOTLIGHT 
TDI Nears 
Real-Time Rendering 


44 Picture-Perfect Printing 
The latest crop of con- 
tinuous-tone color printers, 
which can now produce 
prints that in some cases are 
indistinguishable from photo- 
graphs, could make the photo 
processing industry a mem- 
ory of things past. 

By Jim Cavuoto 


INDUSTRY 
Animating New Territory 


66 PORTFOLIO 
Delving into 3D 


The Sound of Science 
Solid Modeling: Understanding com- 
Kernel-Style plex, multivariate sets of sci- 
entific data is now becoming 
easier. By “sonifying,” or add- 


REVIEW ing true, data-driven sound, 
Ease on Down to scientific visualizations, sci- 
the 3D Road entists can now “hear” their 

data as well as see it. 
PRODUCTS By Wes Iversen 


RESOURCES a1 Computer Carpentry 


At Big Timberworks Inc., 
the emphasis has always been 
on old-fashioned, solid con- 
struction and craftsmanship. 
Now, the manufacturer of tra- 
ditional timberframe homes is 
also designing structures more 
efficiently with the use of Ash- 
lar’s 2D CAD program. 

By Gary Pfitzer 


EVENTS 


OUTPUT 
The Plight of XGA 
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TDI ANNOUNCES NC 


Select a working aréa in your 
rendered image. /PR allows you To 
Instantly revise The Texture, lighTin 
and color of any Object I That area 


“After you make your revision, The 


selected object [5 updated in 
seconds! boa ee 


These bins’ aré similar to Thosé in a | wae ls 
paint system Except wth IPR, you 8 | ‘Gp 
store samples of 3-D materials. You APPLE. dot |APPLE good PPL aalens 
can custom-desiqn materials and i | | | a | : ’ , 
store Them In vletess library, When + —————ureecs | eS Jp eee 7) oY ee : 

ou select a material It Is applied ee | : : | eo, ay ee 
iastantiy to the entire object or a [3 ee eee = 
portion of It ; | | | | : | 


; j ; 
sncunarb METAL melt! transp.t | trans 


Introducing IPR™ — Interactive Photorealistic images, since IPR offers such features as smoother 
Rendering. Now, you can make photorealistic rendering surfaces, advanced anti-aliasing, selective ray tracing, 
changes in seconds, instead of minutes. You'll produce + automatic soft shadows and motion blur. 
final images faster. And, you'll create higher-quality With IPR, you can show customers different color 


THOMSON DIGITAL IMAGE 
CORPORATE HEADQUARTERS TDI EUROPE TDI AMERICA 


PARIS, FRANCE, 33.1.43.87.58.58 PARIS: TDI DIFFUSION, 33.1.43.87.58.58 | WIESBADEN: TDI GMBH, 49.61.171.40.69 NEW YORK HEADQUARTI 
IPR, Explore and TDimage are registered trademarks of Thomson Digital Image 


-WAIT RENDERING 


Increase the size of the thor Tiles 


stan iy modity thé Texture of The lemon Skin 


Intéractively aqust Thé In fensity of The highligh? 
on The Gq Gpe. 


Select anew color for The ligh 7ing In Thé 5C@NE. 


texture and lighting options instantly, right on the com- —_tectural visualization. It’s nothing less than a revolution 
puter screen. in rendering. And, it’s available 

You can experiment more, whether your application exclusively from TDI in new versions 
is 3-D animation, graphic design, product styling or archi- of TDI Explore™ and TDImage.™ 


THOMSON DIGITAL IMAGE 


WE DELIVER RESULTS 


TDI ASIA PACIFIC 
1.212.247.1950 LOS ANGELES OFFICE, 1.310.649.3358 TOKYO: TDI R&D KK, 813.32.88.55.21 SINGAPORE: TDI SUPPORT CENTER, 65.337.8995 
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The New Frontier 


hen IBM recently announced its decision to undergo a massive proc- 

ess of decentralization, IBM chairman John Akers hoped that the 
result would be a company that was “faster paced” and “more flexible.” 
Upon hearing the news of this “fundamental redefinition of the way IBM 
does business,” some analysts feared that IBM was giving away its advan- 
tages of size, while others agreed with IBM that the restructuring plan 
would enable the company to improve its response time and decisiveness. 


Only time will tell whether IBM will become the “fleet of nimble destroy- 
ers” that company executives envision. What does seem clear, however, is 
that IBM’s move foreshadows a new frontier for US manufacturing enter- 
prises. In fact, at the recent Autofact conference in Chicago, which repre- 
sents the largest automated factory conference in North America, the battle 
cry to improve speed and agility in business and manufacturing was heard 
on all fronts. 


The most convincing case of all was presented by keynote speaker Rick 
Dove, chairman of Paradigm Shift International of Oakland, California. 
Dove presented the results of a task force, established by the Office of the 
Secretary of Defense, whose goal was to provide Congress with a strategic 
plan to show how investments in manufacturing technology would have 
long-term benefits for defense and the commercial sector. The task force 
involved representatives from 13 companies, including IBM, Motorola, Tex- 
as Instruments, AT&T, General Motors, Chrysler, Westinghouse, GE, and 
Boeing, as well as those from the Army, Navy, and Air Force Manufactur- 
ing Technology groups. Their approach was to create “a vision of what 
manufacturing would look like 15 years hence.” 


What they discovered, in part, was that in the year 2006 the manufactur- 
ing environment would be one of continuous change that would demand a 
rapid response from any company that hopes to remain competitive. We are 
entering an age in which only the most “agile manufacturing enterprise” 
can survive, according to Dove, co-chair of the task force project. Indeed, 
companies must be able to adapt to the unforeseeable, to change over on a 
dime, with no risk. The task force predicted that we will begin to see 
increasingly demanding entry price points as well as ever narrowing and 
rapidly closing windows of opportunity. To compete in such an environ- 
ment, it concluded, manufacturing enterprises must implement integrated 
and easily configurable computer hardware and software technologies. 


Other countries have jumped out to a big lead in this area. Japan has 
embarked on an impressive Intelligent Manufacturing Systems program, 
and the European Community is engaged in its massive Esprit program. 
Both are aimed at integrating state-of-the-art manufacturing technologies 
and improving manufacturing agility. Monolithic IBM appears to be taking 
a step in the same direction. It’s time for other US manufacturers to follow 


suit and go the distance. 


Phil LoPiccolo 
Editor 


COMPUTER GRAPHICS WORLD JANUARY 1992 


Computers are sometimes difficult 
to get along with. Each one is, well, 
unique. And with different operating 
systems and software, they can be 
downright peculiar. 

So the last thing you need is a 
fickle plotter. 

With this in mind, we’ve designed 


a whole host of connectivity solutions. 


To suit just about any 
computer. In any config- 
uration or environment. 

Which means we can 
give you the same out- 
standing performance 
whether you use main- 
frames, minis, work- 
stations or PCs. 
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We’ve never met a 
computer we didn’t like. 


What’s more, we can support every- 
thing from RS-232 and Centronics 
to our own high performance parallel 
interface. 

And Versatec plotting systems 
support more data formats than anyone 
else. Like HP-GL/2, 906/907, VRF and 
VCGL. So you can easily run the most 
popular CAD software packages. 

We even have software 
that manages network 
plotter workflow. Just 
the thing to make 
your network more 
productive. 

And every solution 
comes with the indus- 
try’s only three-year 
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guarantee. If you’re not satisfied for any 
reason, we'll replace it free. No ques- 
tions asked. It’s just what you’d expect 
from Xerox Engineering Systems. The 
leading supplier of engineering copiers, 
printers, Versatec plotters and other 
products for document management. 
So give us a Call at 800-538-6477. 
In California, call 800-341-6060. Or 
write for a free copy of our con- 
nectivity guide. 
You'll find us very accommodating. 


XEROX 


The engineering document company. 
Xerox Engineering Systems 


2710 Walsh Ave., Santa Clara, CA 95051 Xerox is a trademark of 
Xerox Corporation. All other brands or products are trademarks 
of their respective holders. © 1991 Versatec, Inc. 


ber 1991) missed the point 

about 24-bit, true-color graph- 
ics boards, and the comments made 
by several sources were biased, mis- 
leading, and even incorrect. 

In general, all software applica- 
tions that manipulate and display 
true-color images benefit from 
having a 24-bit, true-color graph- 
ics board. While color images can 
be displayed on 16-bit or 8-bit 
hardware through the use of pixel- 
dithering algorithms, such images 
are approximations, which cannot 
be used in photo-retouching, color 
correction, technical illustration, 
or true-color paint applications. 
Contrary to consultant Jon Ped- 
die’s stated belief, 16 bits is inade- 
quate and is not used in most pre- 
press applications—nor is 16-bit 
RGB adequate for professional vid- 
eo animation or professional ti- 
tling applications. 

An intelligent, 24-bit graphics 
board, coupled with a fast PC (or 
Mac) and a hard disk, is essential 
to achieve good true-color applica- 
tion productivity. Hercules’ An- 
drew Fischer is absolutely incor- 
rect when he states that Microsoft 
Windows doesn’t take advantage 
of intelligent cards. The reality is 
quite the contrary: Windows has 
been designed to support intelli- 
gent, high-resolution graphics 
boards with optimized display 
drivers—while this is not and has 
never been the case for Apple’s 
Quickdraw. 

RasterOps’ Pier Del Frate, Radi- 
us’ Michael James and Steve 
Becker, and Jon Peddie all miss 
the point in their “true-color PC vs. 
Mac” sales forecasts. I have seen 
Windows sales projections that 
predict an installed base of 20 mil- 
lion copies by the end of 1992. Doz- 
ens of software vendors are work- 


T he PC’s True Colors” (Novem- 


True Colors 


ing on or have just introduced 
true-color, publishing/prepress ap- 
plications for Windows. As these 
applications become widely used, 
overall industry ratios for PC vs. 
Mac will prevail. 

Fischer and Peddie are again in- 
correct in their statements regard- 
ing a relative lack of hardware 
support for 24-bit Windows. Ma- 
trox has been shipping a solid and 
stable, Windows 3.0-compatible, 
24-bit, true-color product called 
Matrox Impression for more than 
six months. And, all of the major 
PC-based color applications devel- 
opers are debugging their 24-bit 
software products on the Impres- 
sion board. 

With so much activity in the 24- 
bit Windows color arena, the re- 
sulting applications promise to 
push color publishing on the desk- 
top to the point at which accept- 
able color separation files can be 
produced more economically in- 
house. When this occurs, sales of 
24-bit, true-color software and 
hardware, on both the PC and the 
Mac, will take off. 

The real issue, therefore, in de- 
termining the growth rate of 24-bit 
color on the PC is not whether Mac 
users will switch to the PC, but at 
what rate 24-bit applications soft- 
ware will evolve. With most of the 
true-color publishing software al- 
ready in place for the PC, and 
many Mac ports already finished 
or underway, it is certain that the 
sales growth rate will be sky high. 


Ed Dwyer 

Vice President, Sales and Market- 
ing, 

Matrox Electronic Systems Ltd. 
Dorval, Quebec 


Film Recording 
I enjoyed reading the Terminator 2 


article (October 1991), but I was 
disappointed to find that the arti- 
cle focused only on the front end of 
the process and did not include the 
imaging of the special effects. 

Management Graphics’ Solitaire 
[film recorders] were used exten- 
sively to image the special effects 
in 72, and we are proud to have 
been involved in this project. A 
number of the post-production 
houses and individuals mentioned 
in the article (ILM, PDI, Jamie 
Dixon, Jim Rygiel, etc.) used the 
Solitaire in their efforts to make 
Terminator 2 a success. 

Solitaire is being used frequent- 
ly by major post-production houses 
in Hollywood for special effects in 
movies such as Terminator 2, 
Backdraft, Rocketeer, Die Hard II, 
Ghost, Star Trek VI, and the like, 
as well as in commercials and 
theme parks. 

It wasn’t long ago that imaging 
out to film with special effects 
wasn’t possible from a price-perfor- 
mance point of view. The only film 
recorder available cost $200,000 
and did not have industry-stan- 
dard interfaces. With the Solitaire 
8 and 8xp costing $35,000 and 
$49,000, respectively, the ability to 
perform these functions has been 
cost-effective. 


James E. Teter 
President 
Management Graphics 
Chicago, IL 


Dynamic Segmentation 

Audrey Doyle’s article on dynamic 
segmentation (October 1991) was 
an excellent overview of this tech- 
nology and its application within 
GIS. She states that dynamic seg- 
mentation is available in worksta- 
tion-based GIS products from 
ESRI, McDonnell Douglas, and 
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other traming met 


touch people thi 


Ask Union Pacific® or Allstate Insurance® Ask There are hundreds of courses to choose from, 
Goodyear® or Bethlehem Steel® People learn more with more bei ng developed every day. And we can 
with IBM MultiMedia training solutions on PS/2°®s. help custom-build any course you need. 


Not only do they learn faster and retain more, they From railroad yards to insurance offices, from the 
do it at lower costs than with conventional trainin 


g. executive suite to the assembly line, IBM MultiMedia 


IBM MultiMedia training courses do more than solutions are making a lasting impression on people 


transmit information. They engage the whole person. and organizations. In ways that no other training 
They stir the imagination with real-life simulations, method can touch. 
using touchscreen controls, interactive video, stereo For more information, call 


sound and vibrant graphics. 1 800 426-9402. 


The training application screen shown was provided courtesy of Industrial Training Corporation (ITC), Herndon, VA. IBM and PS/2 are registered trademarks of 
International Business Machines Corporation. All other company names are registered trademarks of their respective corporations. ©1991 IBM Corp. 


Generation 5 Technology, and that 
Intergraph plans to introduce such 
a product in the future. While I 
cannot vouch for any of these ven- 
dors, I thought you would like to 
let your readers know that Ulti- 
map has been including dynamic 
segmentation as a standard fea- 
ture in our GIS product since 1990. 
The California D.O.T. (Caltrans) is 
just one Ultimap customer that 
has been using dynamic segmenta- 
tion technology in a production en- 
vironment for over a year. 


Hans Riemer 

Vice President, Marketing 
Ultimap Corporation 
Mendota Heights, MN 


Electronic Arts 

In the article on combining 3D and 
2D tools to create graphics, “Paint- 
ing in 3D” (October), you show- 
cased the work of an award-win- 
ning former student from our 
school. You got his name right 
(Dave Sherwin) but missed on 
ours. We’re called the Center for 
Electronic Art. We teach videogra- 
phics production and have also 
added a unique curricula in inter- 
active media production, including 
creating laserdisc, CD ROM, and 
virtual reality. 


Harold Hedelman 
President 

Center For Electronic Arts 
San Francisco, CA 


Beyond Image Processing 

In “Complex Imagery” (September 
1991), Gregory MacNicol makes 
an interesting concluding demand: 
He welcomes suggestions to re- 
place the term “image processing,” 
since it is now stretched well be- 
yond its original meaning. I agree, 
and I want to give it a try. 

As image processing keeps en- 
compassing more and more diverse 
disciplines, it may well become the 
unique source of output for the 
whole information processing in- 
dustry itself. 

Hence, I suggest a very simple 
and very general name: Informa- 
tion Visualization. 


Edouard Behar 
Systems Engineer 
IBM 

Paris, France 
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Mosaic Displays 

Regarding the comment on the dif- 
ficulty of manufacturing bigger 
thin-film transistor displays in 
“The ABCs of LCDs” (September 
1991), why not take a tip from the 
makers of the current generation 
of astronomical telescopes and fig- 
ure out how to assemble larger dis- 
plays out of a number of smaller 
segments? 


Lloyd F. Botway 

Information Systems Director 
National Health Laboratories Inc. 
Nashville, TN 


Virtual Views 

Regarding the Front End editorial, 
“Virtual Rewards,” (September 
1991), I share your views entirely. 
Many of us in this crazy business 
focus too much, too often on the di- 
rect, measurable type of market 
size and potential estimates and 
forget too easily that there is more 
going on in our world. 


David Prawel 

Director of Product Marketing 
Precision Visuals 

Boulder, CO 


Digital Video 

I would like to clarify a point in 
John Maguire’s article “Interactive 
Magazines” (August 1991). In the 
sidebar called “The Quest for Vid- 
eo,” he implies that Apple’s Quick- 
time software (at less than 30fps 
and 1/4 screen) is the best solution 
for achieving digital video that ex- 
ists today. 

Actually, Intel has been ship- 
ping products that support full- 
screen, 30fps digital video since 
July 1989. DVI products can be 
purchased today as either add-in 
cards or components. 


Karen Andring 
Intel Corp. 
Princeton, NJ 


Digital CD-ROM 

A glaring factual error occurs in 
the August Industry column: The 
author states that audio CDs are 
analog, while CD-ROM is digital. 
This is utterly and completely 


wrong. Both of these technologies 
are digital. 


Dennis Farr-Treefrog Ent 
Oak Ridge, TN 


CDTV 

There were some omissions in the 
August 1991 Industry column on 
CD-ROMs. John Gantz lists CD- 
ROMs in the $400 to $1000 range 
and states that a $2000 PC is also 
needed to use this drive. 

Has he forgotten the CDTV by 
Commodore? The CDTV is a re- 
leased and purchasable product 
(unlike CD-I) with a list price of 
$995 and is capable of reading 
most standard formats for both au- 
dio and graphics. Why is it that 
Commodore is almost always ig- 
nored in articles of this type? 

Commodore also had a viable 
multimedia platform long before 
Apple and IBM got theirs to mar- 
ket, but it was mostly ignored. If 
you are going to attempt to keep 
your readers abreast of the current 
market and technology, kindly 
take the blinders off and look 
around. 


Monty L. Saine 
Software Engineer 
San Diego, CA 


Corrections 

It was incorrectly stated in the Oc- 
tober 1991 Focus article, “Cruise 
Control,” that Generation 5 Tech- 
nology is based in Houston. The 
company is actually based in Den- 
ver, Colorado. 


In the October 1991 Industry col- 
umn, “Coming of Age,” it was incor- 
rectly stated that Geovision, which 
is involved in the Digital Chart of 
the World project, is based in Otta- 
wa, Ontario. The company is actual- 
ly based in Norcross, Georgia. 


We welcome your suggestions, 
comments, and questions. 
Please address letters to: 
Editor 

Computer Graphics World 


One Technology Park Drive 
POB 987 

Westford, MA 01886 

FAX: (508) 692-0525 

MCI Mail: CGW 
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SOFTIMAGE 


Still from untitled animation in progress by Geoff Davidson, Manic Expressive. 
Created, animated and rendered in SOFTIMAGE. 


USING SOFTIMAGE to create 
complex 3D character animation 
is one of them. 


By combining sophisticated effects with ease of use, image quality and 


system openness, our software will bring new life to your animations. 


SOFTIMAGE Canada - Eastern USA - Southeast United Kingdom Germany Hong Kong 
Corporate Headquarters (416) 507-4705 (615) 399-8896 44 488 73198 49 80 62 65 00 852 807 2826 


3510, boulevard St-Laurent USA — West Coast USA - Southwest France Spain Korea 
Montréal (Québec) Canada (510) 733-3236 (713) 975-7117 33 1 40 67 75 57 34 1 535 2017 82-2-679-769 | 


Telephone: (514) 845-1636 USA - Midwest USA - Hawaii Italy Japan Singapore 
Fax: (514) 845-5676 (515) 472-9008 (808) 533-1725 39 39 60 57 720 81 3 3344 8102 65-337-5488 
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“With ‘Truevision NuVista+ and 
VideoScript; we produce 
broadcast commercials 
straight froma Macintosh.” __ 


Be paatamay.ns teenie yscoimrrnaiah 


Public service announcement created with Truevision 
NuVista +, VideoScript and Letraset” ColorStudio.™ For 
more information on 2PM Multimedia, call 703/636-4142. 


Now you can script and produce nioleseiona videos on your 
Macintosh using VideoScript software with any Truevision NuVista+ or NuVista 
graphics engine. With VideoScript, you create a series of ‘events’ by defining 
duration and speed for transitions between graphics and video. The VideoScript 
interface lets you quickly master the basic transitions, yet allows access to more 


sophisticated effects for truly dazzling video productions. 


There are 28 transitions (wipes, pushes, reveals and blends) with selectable 
borders and border colors. And unlike other programs, these transitions all run 
at 16 bits/pixel for the highest quality real-time effects available on a Macintosh. 


Truevision is well known in the broadcast industry for providing the 


highest quality video output. With VideoScript, you can make the most of the 
advanced features of the Truevision NuVista+. Improve the quality of your video 


output by using this powerful combination in your next production. 


N TRUEVISION’ 


7340 Shadeland Station, Indianapolis, IN 46256 
INTERNATIONAL: Canada 416/940-8727 France 33-1-3-952-6253 Italy 39-2-242-4551 
U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other international 617 / 229-6900 


Letraset is a registered trademark and ColorStudio is a trademark of Letraset. 


Special effects for live video include capture, strobe and posterization. 


James and 
Charles Wine 
2PM Multimedia 
Linden, VA 


For more information 
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©1991, Truevision, Inc. 


IBM Tightens Ties 
with Dassault 


Sony HDTV Center 
Opens in Hollywood 
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News in Brief 


IBM (White Plains, NY) has reached an agreement in principle with 
Dassault Systemes (Paris), its long-time partner in the CAD/CAM/CAE 
business, that, among other things, will give Dassault control over the 
mainframe and workstation business of Cadam, while giving IBM a 
minority equity interest in Dassault. As a result of the deal, Dassault, 
which will establish a new US development and support location in 
Burbank, California, will take on the responsibility for developing and 
supporting the mainframe Cadam and Professional Cadam software 
products. Nearly 200 Cadam employees are expected to be absorbed into 
the new Dassault operation. Meanwhile, IBM’s Cadam subsidiary will 
retain control over such desktop products as Micro Cadam and IBM CAD. 
While IBM refuses to disclose the size of its equity investment in Dassault, 
estimates of the investment range from 12 percent to 40 percent. 

The deal may resolve the dilemma many felt IBM has been faced with 
ever since acquiring Cadam from Lockheed two years ago. While IBM has 
been selling both Cadam software and Dassault’s Catia software for many 
years, the products have become increasingly competitive as Cadam has 
worked to develop its 3D capabilities. Following the acquisition, experts 
wondered aloud what impact IBM’s purchase of Cadam would have on 
future development strategies for the two products. It now appears the 
product lines may eventually be merged. Charles Edelstenne, CEO of 
Dassault, says his company plans to “provide increased interoperability 
between the Cadam and Catia products and will base future products on 
the tremendous synergy between these products.” 

The deal won praise from industry observers, including Michael 
Seely of Dataquest, a San Jose, California-based market research firm. 
“There had been some long-standing positioning issues between the two 
products,” he says, “and a fair amount of overlap in the user base, with 
something like one-half to three-quarters of IBM users having both 
products on the same site. As the products became more competitive, 
things got confusing.” Putting the responsibility for developing the 
products under one roof, he says, will help resolve those issues. Seely also 
praised IBM’s equity investment in Dassault, saying it will help “tidy 
up” the relationship between the two strategic partners. 


A new production studio specializing in high-definition technology has 
opened its doors to Hollywood producers. The Sony High Definition 
Facilities (SHDF) is located on the Sony Pictures Studio lot in Culver 
City, California. According to William Connelly, chairman of SHDF, the 
purpose of the center is to demonstrate the viability of high-definition 
technology for television program and motion picture production. “While 
the majority of prime time television programming is shot on film, close to 
80 percent of these programs are electronically edited,” he says. “High 
definition can play an important role in improving this process by offering 
producers a new creative tool that can help them do certain things faster, 
better, and more cost-effectively.” Connelly adds that the center will look 
for “unique and appropriate projects” that can demonstrate the advantages 
of the technology. 
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Preliminary results from an international study of market acceptance 
Market Drivers of multimedia products offer a variety of insights on how the multimedia 

. : market will develop. The study, conducted by Grassroots Research (San 
for Multimedia Francisco), breaks the market into five distinct areas: Corporate 
Training and Presentations, Education, Videoconferencing, Consumer 
Market, and Information Retrieval/Presentation. Among other things, 
the study concludes that: 


@ Better CD-ROM quality will hasten multimedia adoption in the 
corporate training market 

@ The US Armed Forces are driving the trend toward multimedia 
standards in the corporate training market 

@ In the video conferencing area, multipoint videoconferencing is the 
area of greatest interest among users 

@ The falling price of transmission time is driving growth in the 
videoconferencing market 

@ Corporate rank and file shows resistance to videoconferencing 

@ Laser disks are the preferred platform in the education market 

@ Multimedia must be positioned as a primary instruction medium on 
par with textbooks to succeed in the education market 

@ Multimedia entry into the home market will occur through the 
outgrowth of the game box, rather than through a new device such as 
CDTV 

® Buyers in the point-of-information systems market fear their 
investment will be obsolete because of rapid technology changes. 


A company that claims to have achieved a breakthrough in gyroscope 
Gyroscope Promises technology says its invention will impact a wide variety of areas 
Bia Benefits including computer input devices, robotic arm control, and surveying 

g systems. The company, Gyration Inc. (Saratoga, CA), says that though 
gyroscopes are currently used for navigation purposes in airplanes, 
ships, and missile systems, the high price, heavy weight, and large size 
of existing gyroscopes have limited their usefulness to only those 
industries. However, says the company, its new GyroEngine, which is 
the size and weight of a 35mm roll of film, changes that. According to 
the company, GyroEngine uses a new technology based on advancements 
in electronics and optics that enables motion to be sensed and tracked 
digitally in real time at a major cost reduction. 

The first commercial product to take advantage of the technology is 
the company’s own GyroPoint, a mobile pointing device for PCs and 
workstations that reportedly can control a cursor in real time for both 
2D and 3D software applications, without being dependent on the 
location or position of the device. Looking ahead, the company says the 
GyroEngine technology could make the installation of a computer-based 
automobile navigation system as easy as the installation of a car phone. 
The technology could also be used, says the company, in video cameras 
and hand-held video games. “We expect the capability of this 
technology to be ... integrated into many common products,” says 
Gyration CEO Thomas Quinn. “As a result, the benefits gyroscopes 
provide will encompass our lives just as the integrated circuit has.” 


A new study from the New York-based market research firm of Frost & 
Graphic Arts Sullivan says that the US market for computer-based graphic arts 

products will continue to explode, moving from $5.45 billion in 1990 to 
Market Blossoms $16.26 billion by 1995. Particularly robust segments of the market are in 
the areas of presentation software packages and output devices, 
including plotters and film recorders. 
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Pacesetter places 
first in the great 
plotter race. 


THU se 


Se, 
ese 


mit 


oaliknstitaestionstionstitestionstionsdticnstiontton!itantionttention’intion 


Free Pacesetter Test Drive 


The results are in. 

Benchmarks conclusively prove 
Pacesetter cut-sheet plotters take the 
checkered flag for speed, line quality 
and price. 

In fact, Pacesetter finished plots in 
record time, leaving the competition in 
the dust. 

To receive a free Pacesetter Test 
Drive diskette including sample plot file, SEN ECC ae Beets 7 AL ACO Dae ekWes he SAN Ct gn Nec em Rala cies |) SON aE 


| 
| Name: 
| 
| 
and for the actual race results versus | Telephone #: 
| 
| 
| 


Title: 
Company: 


Street Address: 


any major plotter manufacturer, call us 
at 800-932-1212. Or send in the coupon. 

Pacesetter. It’s the fastest pen 
plotter you can drive. 


Wedrawon 
your Imagination: 


___ Yes, I want to take a test drive. 
Send my free demo disk on 
Pacesetter (600k ram, VGA 
8-color, PC required) 


____Yes, I want to compare the 
results with: 


(name of plotter manufacturer ) 


CGW 182 


Mail coupon to: CalComp, P.O. Box 3250 MS-3, 


“ikiel ) 939-1! 
A Lockheed Company Diallo ati CECI adc ot em Ru Ligh REY Dc Ea 


L 


Limited time offer while supplies last. ©1991 CalComp, Inc. Pacesetter and We draw on your imagination are registered trademarks of CalComp. 


CAD Market Stalls 


Joint Efforts 


Also of Note 
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In contrast to earlier predictions of 12 percent growth, the newest 
figures from Daratech (Cambridge, MA) indicate that the growth rate for 
the CAD/CAM/CAE market slowed to five percent for 1991. The 
slowdown, says the CAD/CAM consulting and market research firm, can 
be attributed to plummeting hardware prices, a depressed worldwide 
manufacturing economy, and product transitions among such top-tier 
vendors as IBM, Intergraph, and Computervision. Nevertheless, 
several companies, including Autodesk, Hewlett-Packard, McDonnell 


Douglas, SDRC, and Parametric Technology, still managed to grow at a 
rate of 20 percent or more. 


A new technology acquisition agreement gives Macromind/ 
Paracomp (San Francisco) the right to own, sell, and develop the 
MacRecorder Sound System and related sound products created by 
Farallon Computing (Emeryville, CA). In keeping with the 
announcements it has already made for its /EMS CAD/CAM system, 
Intergraph (Huntsville, AL) has announced it has ported its low-end 
MicroStation software to Sun Microsystems’ (Mountain View, CA) 
SparcStation. Autodesk (Sausalito, CA) and ESRI (Redlands, CA) 
have expanded their relationship with the joint development of ArcCAD, 
a new software product that integrates the data-editing capabilities of 
CAD with the analytical capabilities of GIS. 

A new joint development and marketing agreement calls for 
AimTech (Nashua, NH) to integrate support for digital video products 
from Fluent Machines (Framingham, MA) into its IconAuthor 
authoring product. Silicon Graphics (Mountain View, CA) has entered 
into a long-term, strategic relationship that calls for Siemens Nixdorf 
to market the SGI line of Iris 4D systems. The deal could be worth $100 
million in sales for SGI over three years. Schlumberger CAD/CAM 
(Ann Arbor, MI) and Valid Logic Systems (San Jose, CA) have signed a 
deal to jointly develop and market a comprehensive electromechanical 
solution combining Schlumberger’s Bravo3 MCAD system and Valid’s 
EDA offerings. Claris Corp. (Santa Clara, CA) has acquired exclusive 
worldwide marketing and distribution rights for Hollywood, a Windows- 
based presentation software product from IBM (White Plains, NY). 


® The effort to make the Iris Graphics Library from Silicon Graphics 
(Mountain View, CA) into a standard programming interface for 
interactive 3D graphics for the PC gained steam with announcements 
of support from six new companies: Artist Graphics, ATI 
Technologies, Hercules Computer Technology, Matrox 
Electronic Systems, Metheus, and SPEA. 
@ C-Cube Microsystems (Milpitas, CA) and Chips and 
Technologies (San Jose, CA) have jointly developed the JPEG Video 
Development Kit, which provides a solution for bringing high-quality 
JPEG video seamlessly and cost-effectively into a VGA environment. 
@ A new CD-ROM game title, called Sherlock Holmes, Consulting 
Detective, from ICOM Simulations (Wheeling, IL) reportedly makes use 
of a unique video storage technology that allows it to run 90 minutes of 
video at 12 frames per second on a PC Engine game system. 
@ A three-year-old patent infringement suit relating to video effects 
technology between Ampex and Abekas, both of Redwood City, 
California, has been settled. The terms of the settlement include 
payment to Ampex of an undisclosed sum of money, and a license to 
Abekas. 

News compiled and reported by Stephen Porter, CGW managing editor. 
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MAKE A MAJOR PRESENTATION 
WITHOUT 


f your job is to put together 


| 


has put together the ultimate 


presentations, Commodore 
presentation tool. The Amiga® 
3000. Byte Magazine called it 
“The most complete multi- 


media platform you can get in 
a single box.” 
The Amiga does so many 
things it practically pays for it- 
ee | self. Video, graphics, four-voice, 


two-channel sound and up to 
4,096 colors — the Amiga can 
create a dynamic presentation 
in almost any medium. 
With easy to use 

optional hardware and 
software, you can take 
full-motion video or 
stills and add text or 
graphics. Overlay 


® 
C= Commodore’ 


AMIGA 


THE AMIGA LETS YOU 


ING IT INTO 
A MAJOR PRODUCTION. 


TN pp 


narration and music and syn- 

chronize it with your visuals. 

Orcreate striking animation 

that brings a product to life. 
All with one system. 

And unlike videotapes and 
overheads, you can make 
those maddening last-minute 
changes quickly and cheaply. 
The Amiga 2000 and 3000 series 
also come with on-site service* 
and convenient leasing terms. 

For more information call 
1-800-66-AMIGA. (In Canada 

"ye. call 1-800-661-AMIGA.) 

The Amiga presenta- 
tion system. The fastest 
way to turn out a major 

presentation, without 
> turning itintoa 
major production. 


© 1991 Commodore Electronics Ltd. Commodore and the Commodore logo are registered trademarks of Commodore Electronics Ltd. Amiga is a registered trademark of Commodore-Amiga, Inc. . 
*Available on systems purchased through an authorized Commodore-Amiga dealer. Products available on GSA schedule GS-OOK-91-AGS-5069. Red Lotus art produced on Videoscape 3-D, courtesy of Aegis. 
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INTRODUCING — ) 

THE Cc ORE CINIX “Imaging Software from Image Data for 
DEC,;1IBM; SGI, SUN and E&S RISC Workstations. 

THE CORE ts a new, software product ford mage display; manipulation, file management and processing. The 


X/Motif™ user interface is the’ finest image-and_visual data display environment you've ever seen. It is absolutely 
irresistible. Guaranteed: ! For Price, Performance anid Rave- Of-Use, THE CORE "eats the competition's lunch." 


THE CORE Features:3} — — —— =F — 


A Interactive image maniac} : 
zoom, and rotate. * ‘ a! ‘ 
A User Extension feature, you né@ lay ates your command line apbIcation! to, 


and seamlessly run them fror ETHE CORE main menu. 


of the same image qn any psa Eidio color or-true color x/Windows” S , er. 
A No limitation on number and sige of displayed images. : 
A Any number of image bands of channels, Us 16 bit precision per band: 
A Non-moaal, contextsensitive felp. : 
A Interactive Tool Palettes and lite of basieé 2D imaging functions. 
A Upgrade Modules are available; Comprehensive "C" Subroutine Libra 
3D Database Building, Perspe@tive Image Generation, Animation. 
A Source code available for the @ntire product line. 


You can order THE CORE in 1991 
at the unbelievably lowjntroduc-4 
tory price of $500. Each license 
permits you to run the product 
on one host CPU, no additional 
license fee is required for adai- 
tional X-terminals on yaur net- 
work. /f you are not fully satisfied’ 
with THE CORE, for any reason 
whatsoever, return the product s 
within 90 days of receiat for a full; 


refund. . 
: 


lf you are an Evans & Sutherland! 
ESV workstation user, don’t 
order THE CORE, E&S dlready | 
bought it for each and every ESV. 
user. They'll be shipping it to yous 
soon. Enjoy! 


4> Three Bands (Red, Green, Blue) 


Single Band t to > Diniay: 


FT Show Image Layer 
F= Show Vector L ayer 
FT Filled Shapes 

iss J Uelawe oe Vectors 


OK 2] Preview review] “Cancel =| 


I CAN’T RESIST! 


Please send me __ copies of THE CORE at 
$500.00 apiece, for a total order amount of 
$ , for the following platform(s): 
(Specify number of copies for each platform) 
__ Silicon Graphics —— Sun 
__ IBM RS/6000 __ DECStation 
(E&S users need not order.) 


v Table of Contents 
age Pro “ : wv Introduction 
Using the Lookup Table Editor wv 1 Installation Instructions 
Name: Rae a ee ee The lookup tsble (LUT) is also « fundamental image processing wy 2 Getting Started 
Lh eee 
Company: 
Addr 
City: 
Phone: ( \Sj7 L] 
Method of Payment: 
O Check 
QO VISA 
Credit Card #: 
Expiration Date: 
Signature; 
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Save 7] Negate | a a So : ; 
Save As | Duplicate - cae : | o Mpg? A few years ago, the buzzword in graphics 
Hide Edit Window || , | was ‘photo-realistic rendering’. Later, it was 
a : ‘scientific visualization’. Last year, it was 
‘multimedia’. This year, it’s ‘virtual reality’. | 
predict that next year, there will be two 
buzzwords: ‘cheap’ and ‘easy’. ” 


— Scott G. McNealy, President of Sun Microsystems 
Computer Corp., and President, CEO and Chairman of 
the Board of Sun Microsystems Inc., Mountain View, 
California. 


Ba 
Ee 
x] 
a 


oR | 
XOR|| 
NOT| 
AC | 
Quit | 


P, O. er 50845 
Pasadena, CA 91115-0845 


Or FAX your order to us at: (818) 796-8574. 


Computer Graphics World, December 1991. 


= 


| 
| 


x2) Ra 


es THE CORE 

RB == po Box 50845 

Bw} | ==: Pasadena, CA 91115 
f ———. 818.796.9155 

| IMAGE DATA 818.796.8574 FAX 


©1991 Image Data Corporation. THE CORE is a trademark of Image Data Corporation, UNIX is a trademark of UNIX System Laboratories, Inc., Motif is a trademark of the Open Software Foundation. Other brands, company 
and. product names are trademarks of their respective owners. 


Three Dimensional Application 
Development Tools: 


A Operations on Elevation Data 

A Grey Level Correlation 

A Edge Image Correlation 

A Contour Creation 

A Regular/Irregular Grid Interpolation 

A Surface Normals 

A Shaded Relief 

A Feature Height Ptraetion from Shadow Lengths 
A 3D Image-Based Graphics 

A VOXEL Database Generation 

A Add Snow, Fog, Haze 

A Visual and Infrared Sensor Simulation 

A True Perspective Image Generation (Constant Time) 
A Animation 


©1991 Image Data Corporation. HARD CORE is a trademark of Image Data Corporation. 


1 eo: isa ‘modular programming environment for 


iiding 2D image processing, image understanding and 
ige-based 3D graphics applications. It’s not for every- 
boay. But if you are a serious programmer and want to 


create your own imaging applications or add imaging to 


the graphics work you're already doing, HARD CORE 
has the tools you need to do the job, and do it efficiently. 
Combined with the user extension feature in THE CORE, 
you can quickly prototype or demo 2D and 3D application 
code. Among the many features and classes of features 


in HARD CORE: 


Two Dimensional Application 
Development Tools: 


A Read/Convert Common 
Data Formats 

A Cut/Paste 

A Image Statistics 

A Arthemetic Operations 

A Logical and Conditional 
Operations 

A Filters and Convolutions 

A Edge Operations 

A Morphological Operations 

A Data Compression and 
Decompression 

A Transforms (Fourier, Walsh, 

~~ Hadamard, KL) 
iS a gomelic Operations 


. and the price: 2D Tools - $2000/3D Tools - $3000. 
As with all Image Data products, user satisfaction is 
guaranteed. 


lf you are an Independent Software Vendor or otherwise 
interested in reselling applications built with THE CORE and 
HARD CORE programming tools, source code is available. 
For details on Image Data’s "Derivative Products Program" 
write us at RO. Box 50845, Pasadena, CA 91115-0845, or 
FAX your inquiry to (818) 796-8574. 


eee: HARD CORE 

= =< PO. Box 50845 
Pasadena, CA 91115-0845 
————: 818.796.9155 

IMAGE DATA > 818.796.8574 FAX | 
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‘i 


ORrPORAT 


“Slapjoy aatydadsa1 slay) Jo sysewapen) paraysisal 10 syewapen ate slonpoid pue sauteu purig jy ‘uoreiodioy sdcuasey 16610 


IF You CAN'T SEE THE DIFFERENCE, 
Way Pay THE DIFFERENCE? 


THE POPULAR $30,000 PRINTER, THE S10,999* RasTEROPS CORRECTPRINT 300. 


j aM AA WAAL 


INTRODUCING THE RASTEROPS CORRECTPRINT 300. 
THE ONLY TRULY AFFORDABLE PHOTOREALISTIC PRINTER. 
Until now, only high priced printers gave you high quality color output. 
But here’ the new RasterOps CorrectPrint 300. An incredibly inexpensive printer that uses dye sublimation technology 


at 300 dpi to give you dramatic, continuous tone color at every pixel, without dithering. 
A printer that turns out low cost, professional-looking comps and prools. 
A printer that uses a 33-Mhz RISC processor to get the job done fast. 
The new CorrectPrint 300 even includes PostScript®. And it has four networking ports for shared environments. 
Wouldn't a printer like this, at a price like this, make a tremendous difference in your company? 
Find out today. See your dealer or call 1.800.SAY.COLOR. 


RASTEROPS: 


THE cART -& SOLE NCE- CE COLORS 


* Suggested retail price. Memory expansion kit required. 


PRODUCT 
SPOTLIGHT 


TDI Nears Real-Time 


fter two years of re- 
search, Thomson 
Digital Image (TDI; 


New York) has incorporat- 
ed new rendering technol- 
ogy, called IPR (Interac- 
tive Photo-realistic Ren- 
dering), in Version 3.0 of 
its Explore and TDImage 
software. 

According to TDI, IPR 
gives the user immediate 
visual feedback when 
making changes in light- 
ing, color, shading, and 
textures. The company 
also says that increased 
image realism is achieved 
through high-quality anti- 
aliasing, selective ray tracing, auto- 
matic motion blur, and optimized 
memory management. Additionally, 
rendering parameters can be combined 
to achieve sophisticated effects on indi- 
vidual objects. And, the company re- 
ports, the results of revisions can be 
viewed within seconds. 

Graph windows within IPR allow 
the user to designate specific render- 
ing characteristics during different 
times within an animation. The com- 
pany explains that users can create 
smooth imaging changes within an 
animation sequence, such as showing 
a car window gradually changing from 
transparent to reflective. 

“It’s the closest thing I’ve seen to 
real-time interaction on some of the 
parameters that have to do with view- 
ing,” says Carl Machover, president of 
Machover Associates, a consulting 
firm in White Plains, New York. “One 
of the values of interactivity,” Ma- 
chover comments, “is that there is a 
thinking process that goes on as you 
make a change, and you want to see 
what the effect of that change is. The 
more you can cut down the amount of 
time delay between one change to the 
other, the more efficient you become.” 

Version 3.0 offers both surface mod- 
eling using NURBS (Non-Uniform Ra- 
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Rendering 


tional B-Splines) and polygonal model- 
ing that incorporates Boolean opera- 
tions. Therefore, users can make inter- 
active modifications directly on curves. 
This means that the images are not 
only pretty, but they also have an en- 
gineering database to them. Machover 
says that this feature is not unique to 
TDIs products: Computer Design Inc., 
Evans & Sutherland, and Alias all of- 
fer this capability. “TDI’s addition,” 
says Machover, “is that it keeps track 
of the level of changes that are needed. 
TDI has essentially recognized when 
the changes that are being made really 


affect only a small part of 
the model, and therefore, 
the recalculations are done 
much more rapidly.” 

Other features have also 
been enhanced in this re- 
lease. TDI has improved 
its user interface with new 
menu structures and visu- 
al aids that are consistent 
throughout all modules of 
the package. Two-dimen- 
sional mapping capabili- 
ties have been extended so 
that users can map 2D im- 
ages interactively on both 
polygons and surfaces, and 
maps can be placed on any 
part of a 3D image. The 
Preview module, an animation visual- 
ization tool, now allows for real-time 
display of imported raster images in 
conjunction with 3D animation in any 
format. 

The Explore software runs on Sili- 
con Graphics workstations. TDImage 
runs on the IBM RISC System/6000 
family of workstations. The company 
expects Version 3.0 of both packages to 
be available sometime in the first 
quarter of this year. Pricing starts at 
$20,000.—Laureen Belleville, Associate 
Editor 
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Cray’s Top of the Line 


Claiming to offer the world’s most 
powerful parallel vector computer sys- 
tem for engineering and scientific ap- 
plications, Cray Research Inc. (Eagan, 
MN) has introduced the Cray Y-MP 
C90 supercomputer. The new system 
has 16 CPUs and reportedly operates 
at four times the speed of the compa- 
ny’s previous fastest supercomputers. 
The Cray Y-MP C90 system features 
a new CPU that has a peak perfor- 
mance of 1 GFLOPS, which gives the 


overall system a peak performance of 
16 GFLOPS. 

According to the company, one of the 
most significant architectural features 
of this system is a dual-vector pipeline 
that allows each of the 16 CPUs to de- 
liver two vector results per functional 
unit every clock period. 

“This is a very strong but not very 
exciting announcement,” according to 
Chris Willard, senior industry analyst 
at Dataquest (San Jose, CA). “Technol- 
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CorelDRAW is the world’s leading graphics software, used in over 40 countries by over 200,000 people. To encourage the sharing of ideas between our 
international community of enthusiasts, Corel Systems Corp. has organized this $1,000,000 World Design Contest, open to all registered CorelDRAW users 
around the globe! 


Enter and be awated an outstanding prize package worth $300! CATEGORIES 


(Entries must meet minimum qualifying standards.) (B/W or COLOR) 

@ Prize package: CD-ROM of CorelIDRAW’s ArtShow ‘91; 1. Desktop Publishing & Presentations: 
Corel coffee mug; mouse pad; key ring. ads, brochures, flyers, reports, forms, charts, graphs, 

newsletters, menus, posters, etc. either using CorelDRAW 

ad Sire eee Your a S vee alone or with other popular software packages. These include: 
i rts 3 aNd GIStHDUTEd afOUNnG Ine QIeUe: PageMaker, Ventura, WordPerfect, Word, Ami Pro, 

@ You automatically become a member of the Corel Creative Club. PowerPoint, Persuasion, Hollywood, Harvard Graphics, 
You receive a club newsletter showing monthly entries and a club pin. Freelance, PerFORM PRO, Excel, AutoCAD. 


2 Logos: corporate |.D., symbols, headlines, logotypes. 


3. Technical Drawings: maps, architectural drawings, 
industrial designs, medical illustrations. 


.People, Plants, Animals 


Every month you can enter and win in each of nine categories (from Sept. ’91 to 
April ‘92), All first place winners are automatically entered into the Annual World 
Contest, 


@ Corel CD-ROM package: CD-ROM drive: LK-MC 500 Series from 
Panasonic; CorelDRIVER PC Interface Kit; CorelDRAW on CD-ROM 
including thousands of dollars worth of extra clipart images. 


.Landmarks, Travel 


._Business, Technology, Transportation 


Round trip paid to Ottawa, Canada, for the Gala Awards Night. .Holidays, Thematic Events, Sports 


22 Pie Ne & > tas © » Ren =< 


9 Bonus Prizes .Photos / Bitmap applications: prizes awarded for 
@® Ventura Publisher for Windows 3.0 | Graphics Vantage Windows the best use of imported scanned photos with CorelDRAW. 
accelerator board from ATI. (Any photos used must be the property of the entrant and 
be included with the entry in 35mm format.) 


@ PerFORM PRO for Windows 3.0 by Delrina Technology Inc. : 

9. Miscellaneous: t-shirts, signage, album and 
book covers, merchandising products, awards, certificates, 
greeting cards, invitations, cartoons, packaging, etc. 


All first Seca pont contest winners in each of the nine 
categories are eligible to win these fabulous prize packages: 


@ Contest Trophy; Complete PC System — 


SYSTEM: " Preferred 433 "486 PC System and 
new generation video card 
from CSS Laboratories: 


MONITOR: Color VGA monitor from 
AAMAZING Technologies; 
LASER PRINTER; Silentwriter2, Model 90 
from NEC Technologies 


SCANNER: HP ScanJet IIC from Hewlett-Packard 


HARD DRIVE: SEAGATE ST1239A Swift Series hard 
drives from Tenex Data Corporation 


CORELDKAW/ 


@ Contest Plaque; Software Library; 
Graphics ULTRA Windows accelerator board 
from ATI;IS60 Image Scanner from Ricoh Imaging 


@ Contest Plaque; Software Library. NEC TECHNOLOGIES 


@ Software Library. 


CALL US TODAY FOR ENTRY FORMS! 
The best overall entry of the 9 Grand Prize winners in 


the Annual World Contest wins a1 kilogram GOLD BAR! All eee Ng (61 3) 728-8200 ext. 1609 
* ALL DOLLAR AMOUNTS IN U.S. FUNDS. COREL RESERVES THE RIGHT TO MODIFY CATEGORIES. FAX: (6 1 3) 128-2 891 


Gg HEWLETT 
PACKARD TECHNOLOGIES 


AAMAZING FX SS Seagate BETACORP GS Software LOtUS. Microsoft COREL 
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ogy wise,” says Willard, “Cray did 
make a major change in adding the ex- 
tra pipe on their functional units. The 
company seems to have balanced that 
out in the I/O by being able to move 
double words of data. Whether [Cray] 
kept up on the scalar speed is another 
question.” 

The company reports that it has re- 
ceived seven orders and one letter of 
intent for the $30 million system and 
that the production schedule is filled 


for the next 12 months. That, accord- 
ing to Willard, may be the biggest 
news: “It indicates a lot of strength for 
Cray and a lot of demand for the prod- 
uct; 

The new system uses Cray’s Unicos 
operating system, which is derived 
from the Unix System V operating sys- 
tem with enhancements from the Uni- 
versity of California-Berkeley BSD 
system, as well as all of the company’s 
compilers, software tools, and applica- 


Deskside Supercomputing 


At the other end of the supercomputer 
spectrum, Wavetracer (Acton, MA) has 
announced Zephyr, a massively paral- 
lel deskside computing system that is 
designed specifically to work with 
Unix-based workstations. The Zephyr 
Models 4 and 8 contain 4096 and 8192 
processing elements and 128M and 
256M of memory, respectively. 

Priced at $85,000 for the Model 4 
and $150,000 for the Model 8, the 
Zephyr is designed for highly efficient 
computing on multidimensional prob- 
lems. Its processors incorporate three- 
dimensional data paths for 3D process- 
ing and very high-bandwidth data 
transport. Zephyr also supports image 
processing and other 2D applications. 
The system architecture has the abili- 
ty to unfold the 3D array into a 2D 
array with no loss of computing power. 
This technique is proprietary. 

The company reports that in a re- 
cent benchmark run for a Department 
of Defense (DoD) agency, the Zephyr 
Model 8 provided a price/performance 
advantage of more than 50:1 over that 
agencys Cray XMP-48 system run- 
ning the same benchmark. The Model 
8, which the company claims is capa- 
ble of computing speeds of more than 
700 million operations per second, is 
also reported to have completed pro- 
cessing a 10K-by-10K image in 34 
minutes. 

Each Zephyr processor contains 256 
bytes of high-speed memory storage 
and extended memory storage of 32K. 
The high-speed memory bandwidth in- 
creases linearly with processing ele- 
ments, from 4 billion to 8 billion bytes 
per second for Models 4 and 8. 

Wavetracer is incorporating Star- 
dent Computer’s Application Visual- 
ization System (AVS) as its standard 
human interface to the Zephyr. Wave- 
tracer application software and librar- 
ies will run as modules within the 
AVS environment. 

Chris Willard, senior industry ana- 
lyst at Dataquest (San Jose, CA), be- 
lieves that, “The main significance of 
Wavetracer’s strategy is its willing- 
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ness to combine software with hard- 
ware on the systems and attempt to 
make a solution sell.” Willard says 
that, “Previous massively parallel 
computers have pretty much tried to 
sell on shear horsepower, and that has 


tions. The Cray Y-MP C90 offers full 
upward binary compatibility with the 
entire Cray Y-MP family of supercom- 
puters. 

Cray’s products support more than 
600 application programs for indus- 
tries such as aerospace, automotive, 
chemistry, electronics, energy, and pe- 
troleum. 

First customer shipments are ex- 
pected to begin this month.—LB 
CIRCLE 151 ON INFORMATION CARD 


not been terribly successful.” 

The Zephyr is 8 inches wide, 23 
inches long, and 29 inches high and 
uses a standard 15 amp power out- 
let.—LB 
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Board-Level Compression 


Videologic (Cambridge, MA) has intro- 
duced MediaStation, a PC add-in 
board that symmetrically compresses 
and decompresses real-time video, CD- 
quality audio, and still images for stor- 
age and playback from hard disks and 
other devices. 

MediaStation compresses and de- 
compresses each frame of PAL or 
NTSC video in real time, which the 
company says allows users to random- 
ly access specific sequences and isolat- 
ed frames and play the sequences in 
any direction and at any speed. Video- 
logic explains that other approaches to 
compressing video use frame differenc- 
ing, which stores the differences be- 
tween frames. 

The company says that its scalable 
approach to motion JPEG lets users 
choose frame rates and compression 
ratios for video and audio and select 
the window display sizes needed for 


Intelligent CAD 


Ashlar (Sunnyvale, CA) has extended 
itself into the 3D world with the re- 
lease of Ashlar Vellum 3D for the Mac- 
intosh. A major aspect of this an- 
nouncement is the Z-Drafting Assis- 
tant, an advanced version of the com- 
pany’s Drafting Assistant, which the 
company claims features built-in intel- 
ligence. This feature automatically 
pinpoints and aligns geometry as the 
user draws. The company says that the 
user can sketch an isometric design 
and Vellum 3D will generate a 3D wir- 
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particular applications. This means 
that the user controls the trade-off be- 
tween video and audio quality, image 
size, and storage requirement. 

To handle presentation-quality, 24- 
bit video in PAL, NTSC, composite, 
RGB, or S-Video, MediaStation uses 
the C-Cube CL-550 processor. For au- 
dio, it uses a digital signal processor 
chip and the CD-I-compatible Adap- 
tive Delta Pulse Code Modulation 
standard for sound compression. 

MediaStation is compatible with Mi- 
crosoft’s multimedia extensions to 
Windows and Videologic’s M.I.C. Sys- 
tem software. It attaches to the high- 
speed MediaBus found on every DVA- 
4000/ISA full-motion digital video 
adapter and, therefore, works with 
standard desktop PCs. MediaStation 
will cost $2995 and is expected to ship 
in February.—LB 
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eframe model that is precise to 16 deci- 
mal places. 

The company explains that the Z- 
Drafting Assistant monitors mouse 
movement during geometry construc- 
tion, snaps to useful constraint lines 
while defining a direction, location, or 
projection, and maintains perpendicu- 
larity, parallelism, and tangencies to 
existing entities. 

Vellum 3D also includes an on- 
screen trackball that lets the user view 
a model quickly and from any angle. 
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The company explains that because 
the 3D model is created in 3D space, it 
can be viewed from any angle, as 
though a camera were rotating around 
the model. Users can also define auxil- 
iary or drafting views that can be “un- 
folded” along a specified line. 

Other features of the program in- 
clude an unlimited number of work 
planes, and linear and rotational 
sweeps that add thickness and volume 
to the geometry. 

In addition to the 3D wireframe ca- 
pabilities, Vellum 3D also offers a 
range of CAD tools, including integrat- 
ed parametrics, associative dimension- 
ing and detail views, NURBS, and 
GD&T symbols. 

The program requires a Macintosh 
SE/30 or II series computer with math 
coprocessor, 4M of memory, a hard 
disk drive with 5M of unused space, 
and Apple system software 6.0.2 or 
greater. Vellum 3D is also System 7- 
compatible and runs under A/UX. 

Ashlar Vellum 3D is available im- 
mediately. The recommended list price 
is $2495, but registered users of Vel- 
lum (2D) Version 2.0 or 2.01 can up- 
grade for $500.—LB 
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MPEG 
Software 


Xing Technology Corp. (Arroyo Gran- 
de, CA) has announced VT-Motion 
Scalable MPEG Software, a software- 
only implementation of the MPEG 
specification for playback of full-mo- 
tion video sequences. The program de- 
codes and displays from 24 to 30 
frames per second of full-color video 
from compressed MPEG data streams 
on PCs running DOS or Windows. 

The performance of the VT-Motion 
decoder can scale adaptively with the 
speed of the underlying system over a 
dynamic range of 10:1. For example, 
according to the company, a system 
with a °486/33 processor can process 
the full data stream at 30 frames per 
second, while a ’386SX/16 can decode 
the same data stream but will only 
show 10 frames per second in a 160-by- 
120-pixel window. 

Two versions of MPEG encoders, 
bundled with video capture boards and 
remote-control interfaces to video 
sources, are available: VT-Motion 
Standard ($1590) and VT-Motion Ex- 
tended ($2190). Software-only video 
players for DOS ($129) and Windows 
($149) and a Software Developer’s Kit 
are also available.—LB 
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G650-10 


s an artist or designer, your sense of line and 
color is as individual as fingerprints. 
Mitsubishi’s line of thermal transfer color printers is 
just as unique because a single model simply can’t satisfy 


every application. 
The Color 


For example, our high-performance 
Printer Specialist 370-10 and G650-10 color thermal 

$$ ______ transfer printers deliver 300 dpi color 
output on cut sheet paper or transparency film in sizes 
from letter to tabloid (G650-10 only). Our S340-10 
thermal transfer sublimation printer offers near-photo- 
graphic quality with dazzling colors on letter and legal- 
size cut sheet paper. 

Each of our color printers provides high resolution 
color output and advanced performance characteristics 
for greater control over your work — whether it’s 
CAD/CAM, illustration, electronic pre-press, presenta- 


In Color Graphics, 
A Fine Line Is Everything. 


tion graphics or any other color-critical application. 

Mitsubishi® color printers also provide true 
connectivity to multi-vendor systems and software. By 
providing a variety of optional interfaces and software 
drivers, Mitsubishi color printers can be used with 
PC, PS/2™ and Macintosh™ II personal computers; 
workstations from companies such as Sun®, HP® Apollo® 
and Silicon Graphics®; and today’s most popular software 
including Windows™ and AutoCAD”: 

So isn’t it time your line met our line? 

For more information or the location of the nearest 
Mitsubishi Electronics color printer specialist, call 


1-800-843-2515, or in Canada call 1-800-387-9630. 


MITSUBISHI 


INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 5757 Plaza Drive, Cypress, CA 90630 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5G1 


© 1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. PS/2 is a trademark of International Business Machines 
Corporation. Macintosh is a trademark of Apple Computer, Inc. Sun is a registered trademark of Sun Microsystems, Inc. HP and Apollo are registered trademarks of 
Hewlett-Packard Company. Silicon Graphics is a registered trademark of Silicon Graphics, Inc. Windows is a trademark of Microsoft Corporation. AutoCAD is a trademark of 
Autodesk, Inc. Actual unretouched printed images produced from the following companies (trademarked software package name follows company name): 


Herb Paynter (TypeStyles); Aldus Corp. (PageMaker); Truevision, Inc. (TARGA) printed through Zenographics (ImPort Plus). 
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Design it on your 20” monitor. 


From The Leader In 


Comes A 332% 


Make your next design review or client presentation Developed for multi-person viewing and the presenta- 
more powerful and persuasive with the Mitsubishi® tion of CAD/CAM/CAE imagery and other high resolution 
Diamond Pro™ 37 color monitor. —— _ graphics, the Mitsubishi Diamond Pro 37 offers 

With a viewable screen size 332% A3/" Monitor For the widest range of resolution compatibility avail- 


larger than 20" models, the Diamond Pro 37 Client Presentations able today in an auto-scanning, large screen 
represents a new and innovative presentae And Design Review. monitor. Ranging from 640 x 480 to 1280 x 1024 


tion concept that enables you to effectively -——-. (non- interlaced) and everything in between, it 
display computer-generated data and images in real-time. easily transforms your PC, PS/2", Macintosh” II, Sun 
The result: your company becomes more competitive, more Microsystems, Silicon Graphics® or other UNIX®- based 
marketable and more profitable. workstation into a complete multimedia, electronic presen- 
Whatever you design on a 20" CAD monitor can tation system. The Diamond Pro 37 enables you to integrate 


now have even greater impact and drama when you present graphics, animation, sound and video from a variety of 
it on the big and bold Diamond Pro 37. It’s a monitor that —_ sources to create sophisticated presentations that may be 
truly demands attention from any audience. viewed interactively or recorded to videotape. 


©1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Diamond Pro is a trademark of Mitsubishi Electronics America, Inc. 
PS/2 is a trademark of International Business Machines Corp. Macintosh is a trademark of Apple Computer, Inc. Sun Microsystems is a registered trademark of Sun Microsystems, Inc. Silicon 
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Present it on a Mitsubishi 37” monitor. 


QO” CAD Monitors 
Improvement. 


The monitor also incorporates Dynamic Beam 
Forming (DBF) to produce a sharper image over the entire 


CRT Face. 


Free Video. 


Seeing is be- 
lieving. Mitsubishi 
invites you to 
view a free video 
of its large screen 
monitors in 


CAD/CAM/CAE 


applications. 


To order your free video, to request a brochure or for 
information on the location of the nearest authorized 
Mitsubishi Electronics reseller, call 1-800-843-2515, or in 
Canada call 1-800-387-9630. 


«’« MITSUBISHI 


INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 


5757 Plaza Drive, Cypress, CA 90630 


Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, 
Markham, Ontario L3R 5G1 
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Graphics is a registered trademark of Silicon Graphics, Inc. UNIX is a registered trademark of UNIX Systems Laboratories, Inc. Actual unretouched screen images produced from the following 


company (trademarked software package follows company name): Autodesk, Inc. (AutoCAD-Release 11). 
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Test View The Hitachi 
ACCUVUE? 


All of the latest Hitachi electronics expertise 
has gone into the ACCUVUE, our newest color 
monitor. 

Auto-scanning: ACCUVUE features high-speed 
shifting from VGA through Super VGA and 
Mac® up to 1280 x 1024. 

Greater Brightness and Contrast: Colors are 
much more vivid with ACCUVUE’S superior 
contrast. An optional INVAR mask increases 
brightness. 

Crisper Images, Sharper Corners: Hitachi's 
new ACCUFINE™ anti-glare screen minimizes 
diffusion effects to maintain sharp characters and 


ACCUVUE and ACCUFINE are trademarks of Hitachi America, Ltd. 
Mac is a registered trademark of Apple Computer, Inc. 
Actual photographs of monitor images. 


2 
3 


See The Difference In 


High-Resolution Color 
Monitors. 


fine lines. Our optional dynamic focus makes 


graphics even sharper-right to the corners. 

High Reliability: Custom LSIs and hybrid ICs 
mean fewer components, ensuring maximum 
quality and dependability. 

Multiple Applications: ACCUVUE'S wide 
variety of applications includes CAD/CAM/CAE, 
medical imaging, 3-D graphics and desktop 
publishing. : 

To arrange a demonstration at your local 
ACCUVUE dealer, call Hitachi America, Ltd. at 


either (201) 573-0774 
ne (10) 785.9770 Our Standards 
Set Standards. 
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Animating New Territory 


Recent trends bring computer animation 
to within the realm of the corporate user 


By John Gantz 


he past year has been a tough one for the general 

computer industry. However, judging by recent 

growth in the use of computer-based animation 
systems, the computer animation market hasn’t fol- 
lowed suit. There are a number of reasons for this: 


@ Previous shakeouts in the market—the biggest of 
which occurred in the late 1980s, when some of the 
pioneers of computer-based animation, such as Abel 
Image Research, went out of business—have tough- 
ened the current crop of system vendors. They have 
all diversified their product lines. 

@ Product cycles coverged to offer significant new ca- 
pability to the market in 1991, particularly as high- 
end system vendors such as Alias Research and Wave- 
front Technologies offered low-end extensions to their 
products, and as companies like Autodesk added new 
animation capabilities to their CAD programs. 


Contributing editor Jonn Ganz is vice president, chief analyst with 
Dataquest (Framingham, MA). 


@ The falling costs of hardware platforms have 
brought computer animation to within the realm of, if 
not the casual user, then at least the general corpo- 
rate user. To match these costs, the software vendors 
have also been lowering their prices. Entry-level 
products from Alias Research and Wavefront are now 
available for less than $10,000. 

@ The increasing performance capability of PC, Mac- 
intosh, and Amiga desktop systems is such that they 
can now handle fairly significant animation tasks. In 
fact, PCs are now routinely used to produce commer- 
cial-quality 2D cartoons. 

e Higher-end workstations are also becoming more 
suitable for animation, with companies like Symbol- 
ics taking on entrenched platform supplier Silicon 
Graphics. 

@ The computer animation market has achieved criti- 
cal mass. It’s no longer a tiny niche attractive only to 
a few specialist vendors. 


Indeed, perhaps the most startling phenomenon, ac- 
cording to data published recently in The Roncarelli 
Report on Computer Animation 1991, has been the 
rapid drop in average system values at the low end of 


Judging by the growth in use of computer-based animation systems over the past year, 1991 was not as 
hard hit by the recession as was the general Computer industry. 


The 1991 Computer Animation Market 


Total: $2.2 Billion 
Education 
Architecture 


Scientific/Medical 


Corporate 
Communications 


industrial . 
Engineering CAD 
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j] Film/Video Production 


Change in Market Share from 1990 
-12 -10 -8 -6 -4 -2 0 2 


= oT : 
Scientific/Medical 
Education 
Film/Video Production 


Industrial/Engineering CAD _ 


Corporate Communications — 


Source: The Roncarelli Report on Computer Animation 


29 


the turnkey animation market. “I’ve looked at this 
really closely,” says Robi Roncarelli, the report’s au- 
thor, “and a sample AT&T-based system that cost 
$25,000 last year, with add-on boards, graphics cards, 
and accelerators/coprocessors costs about $15,000 to- 
day. For other PC- and Mac-based systems, the costs 
are even lower.” 

In a way, this leads to a unique situation. While the 
number of computer animation systems in use has 
increased significantly to 122,000 worldwide and 
grew by 147 percent last year, the value of the in- 
stalled base only grew by 25 percent. This is because 
the value of the older systems is pegged to replace- 
ment costs, and the new systems keep getting less 
expensive. This is particularly aggravated with PCs 
and Macs, where the number of systems in use grew 
by 200 percent but the value of the base only grew 8 
percent due to depreciation of older systems. 

One side effect of this growth in desktop systems is 
that global animation production, according to Ron- 
carelli, is growing at a slower pace than is the in- 
stalled base in units. Compared to that unit growth of 
147 percent in 1991, global animation production was 
up only 60 percent from 1990 to $2.2 billion. The 
smaller systems just aren’t pumping out as much ani- 
mation as the bigger systems of yore—the ones that 
anchored large, dedicated animation facilities. 

As a result of these price/performance trends, the 
computer animation market is expanding outward. 
While “entertainment” applications, such as advertis- 
ing, broadcast, and film and video production, are still 
the market’s bread and butter, in just one year they 
dropped in share from 69 percent of the market to 54 
percent. And that’s down from 80 percent four years 
ago. The slack was taken up by animation used in 
corporate communications, computer-aided industrial 
design, architectural walkthroughs, and even scientif- 
ic and medical applications. 

That change is even more pronounced when one 
considers that film and video production includes cor- 
porate computer animation in support of private TV 
networks and industrial/training films. 

The computer animation market has been waiting 
a long time for these corporate applications to open 
up. And while some of the more exotic ones are still 
small niches—such as the use of animation in the 
courtroom, profiled in “Animation Takes the Stand” 
(November 1991)—there is a large opportunity for 
growth. One of the reasons is that so many worksta- 
tions and PCs are already in use producing images 
and designs for which the addition of animation 
would entail only an incremental cost. 

There are a number of reasons to expect the growth 
in corporate computer animation to continue: 


e The growth in private TV networks, fueled by digi- 
tization of post-production and lower costs of satellite 
communications, will generate demand for post-pro- 
duction animation and special effects. 

@ The growth in animation platforms will increase 
animation literacy among corporate users, audio/visu- 
al directors, and marketing managers. It will also en- 
sure the growth in skilled computer animators. 

@ The availability of low-end RISC workstations, such 
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as the Silicon Graphics Iris Indigo, will continue to 
lower the cost of entry into animation. Meanwhile, 
the availability of high-performance servers and su- 
percomputers will make rendering a less-expensive 
affair. 

@ International acceptance of animation will contin- 
ue. Although the US actually gained global market . 
share last year—from 50 percent to 54 percent—as a 
result of the shipment of so many low-end systems, 
there is still plenty of room for animation growth in- 
ternationally, particularly in Europe. 

@ The growth of visualization in other disciplines, 
such as medical treatment planning, distance learn- 
ing, oil exploration, and scientific research, will spur 
demand for animation as an add-on. 


The market for computer-based animation will 
nearly double in size, from $2.2 billion in 1991 to an 
estimated $4.1 billion in 1993, according to the latest 
figures published in The Roncarelli Report on Computer 
Animation 1991. 


@ Competition in the architectural and industrial de- 
sign communities—fierce now as a result of the reces- 
sion and real estate bust—will raise the bar on 
walkthroughs and presentations. Even if competition 
eases up, the animation will stay. 

@ The availability of non-animation packages—such 
as Alias Studio from Alias Research—that can inter- 
face with or link with animation products will help 
ensure the addition of animation to the repertoire of 
designers and illustrators. 

@ Increased attention on the corporate market by the 
large animation studios, many of which have ignored 
the corporate market in their marketing programs, 
will help drum up demand for animation. 


There will even come a time when today’s hype 
over multimedia will begin to bear fruit for animation 
advocates. As vendors continue to define and then de- 
velop their multimedia platforms, the market for ani- 
mation will get its next big boost, as corporate use 
goes from the audio/visual department to the end us- 
ers in marketing, planning, and engineering. 

It’s not all peaches and cream, of course. At the very 
high end, the market is still limited by the budgets 
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Choose Your Tools Carefull 


The right graphics software is the key to powerful presentations 


Image created by Kevin MacCabe 
with TOPAS and Sable. 


Throw away your pencils, | software—and we also have software for 
T-squares and sketch pads, because | VGA graphics boards and the Macintosh’ 
you won’t be needing those tools any- 
more. All you really need is your So whether you're interested in multi-media 
imagination and software from business presentations, architectural renderings, 
AT&T Graphics Software Labs. — slide or video production, or any other type of 
presentation graphics, we have the right 
We have software that will help you meet tools for you—graphics software from AT&T. 
all your graphics challenges. From simple 
business graphics to sophisticated 3D —_- For more information about TOPAS,” RIO" 
modeling and animation, AT&T offers the — or any of our full line of graphics applications, 
widest range of TARGA™-based graphics call 317-844-4304. 


Choose AT&T Graphics Software Labs 


TOPAS, RIO and Sable are registered trademarks of AT&T Graphics Software Labs. TARGA is a registered trademark of Truevision, Inc. Macintosh is a registered trademark of Apple Computer, Inc 


Introducing Hitachi’s 
new generation of 1600 x 1200 and 1280 x 1024 
_high-refresh monitors. 


© HITACHI 
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CM2187M — Hitachi’s best monitor 
21” 2R flat screen, dynamic focus, AR \3 


bonded panel, 30 programmable screen 

positions, super high refresh, \ et 1) 
30 - 78 kHz, VGA to 1600 x 1200, soe 
$4,495 suggested list | \\\ fe 


CM2087M — For high-end CAD/CAE a 

20” dark tube, dynamic focus, ec’ 

fine silica anti-glare, 30 programmable \ \\ \ 
ae 


screen positions, super high refresh, : rf a | 
30 - 78 kHz, VGA to 1280 x 1024, one. 
$3,595 suggested list _ 7 Vy \ 
SUPERSCAN Plus — Today’s best value BER 
20” silica coat tube, 30 - 64 kHz, a 
horizontal scan, 50-120 Hz vertical a . \ 
scan, auto-scan, auto-sync, mes 
Ovrace VGA to 1280 x 1024, oe arava 
| ite 
@) Be 
a | 
NISSEI SANGYO AMERICA, LTD. eas ee 
Call Hitachi/NSA for details andthe 
name of your nearest distributor. \ Ge 
(800) 441-4832 ae 
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As the average system price of computer animation decreased almost threefold from 1990 to 1991, the 
number of units sold increased at nearly the same pace. Meanwhile, entertainment applications dropped in 
market share from 69 percent to 54 percent, with the slack taken up by animation for corporate use. 


and successes of Hollywood and Madison Avenue. A 
motion picture such as Terminator 2 may advance the 
state of the art of computer animation, but it doesn’t 
sell many systems. At the high end, the market is 
caught between the relatively fixed number of multi- 
media and special effects studios, slow growth in de- 
mand for commercial-quality animation on television 
and film, and the falling price of hardware. High-end 
computer-based animation will become a little like 
supercomputing or 1970s CAD, something done for 


very special reasons by a very special market. 

But the computer animation market as a whole will 
grow, in both the US and overseas. Perhaps one of the 
best signs of this can be seen in the Roncarelli market 
forecasts. In his 1989/1990 report, Roncarelli called 
for global animation production in 1991 to hit $1.8 
billion. Instead, in the midst of the recession, the mar- 
ket hit $2.2 billion. For the vendors, investors, and 
bankers who have made it through the lean years, 
that’s good news. CGW 


VERSATEC CALCOMP KODAK CANON TIFF GRAPHTEC PRECISION IMAGE AGFA MATRIX 


TEKTRONIX IRIS MITSUBISHL TARGA SEIKO HEWLETT-PACKARD SCITEX PICT MANAGEMENT 
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‘Colorful Connections. 
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The Challenge: 
High Quality Color Output 


The Solution: 
Freedom of Press® Professional 


©1991 CorelDRAW! 


Discover the high quality color PostScript® language 
potential of your non-PostScript device. Call us today 
for PC, Macintosh? and UNIX solutions. 


©1991 Aldus Corporation Don Baker 


Freedom of Press Professional 
Connecting Concept to Color 


800-873-4367 


Custom Applications, Inc. 
900 Technology Park Drive ¢ Billerica MA 01821 
(508) 667-8585 e FAX: (508) 667-8821 


©1991 Aldus Corporation Jeff Goertzen 


@Aldus Corporation Bill Koger 


Freedom of Press is a registered trademark of Custom Applications, Inc. PostScript is a registered trademark of Adobe Systems Incorporated. All other brand and product names are 
trademarks or registered trademarks of their respective holders. 
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Introducing Sony’ 20” Multiscan monitor. 


- TRINITRON 
Super fine pitch 


sien oe oe oe S222 brochure/Sig 2/Rev 3 
’ 


© 1991 Sony Corporation of America. All rights reserved. Sony, Trinitron, Super Fine Pitch and Multiscan are trademarks of Sony. Macintosh and the Apple logo are trademarks of Apple Computer, Inc. Screen graphics 
courtesy of Emery/Poe Design, San Francisco. *20" CRT, 19" visual display area. 


This new GDM-1936 high-resolution 
Multiscan monitor is the best way we can think 
of to make your work look better. 

First, because it gives you the crisp, clear, 
bright images you expect from a Sony monitor. 

second, it automatically displays standard 
Macintosh® || and Macintosh Two-Page appli- 
cations, along with the current major graphics 
applications from the DOS world. 

And third, it lets you customize your display 
screens to suit your style. 

If you're buying a monitor for yourself, it 
means your desktop publishing, graphics, 
animation and design programs will look great. 

If you're buying 100 for your department, 
it means you can standardize on one monitor 
that will work for most everyone. 


A front-mounted control panel puts 15 user-definable display 
standards at your fingertips. 


WHAT YOU SEE IS WHAT YOU WANT. 


The Sony Display Memory System (SDMS) 
makes this monitor ideal for both Mac-only 
and mixed platform offices. 


Nine built-in settings automatically optimize 


the display to the Macintosh || and Macintosh 
Two-Page video display standards, plus MCGA, 
VGA graphics, VGA text, 8514/A, 1024x768 
and 1280x1024 standards (both interlaced and 
non-interlaced). 

To customize your display images, our 
unique front-mounted control panel lets you 
store up to 15 user-definable settings. 


+ 


Each time you change cards or shift 
resolution, you can adjust picture size and 
position, horizontal and vertical shift, and center 
the display on screen. Store the adjustment 
in memory and the next time you use that video 
Standard, your customized screen comes up 
automatically. 


WHAT’S IN A NAME? 


Of course, our new monitor has all the 
features you expect from Sony. 

The Trinitron® one-gun picture tube for 
extraordinarily sharp pictures. 

The Super Fine Pitch™ Aperture Grille that 
delivers more electrons to the screen for 
brighter, richer color. 

A high-contrast screen for a crisper, 
clearer display. 

And a coated, vertically flat screen that 
helps reduce eye strain by decreasing glare 
and distortion. 

SO If you're really serious about improving 
your image, look at the monitor that gives you 
more ways to do it. 

The new 20"* Sony GDM-1936 Multiscan 
monitor. The latest in a long line of Sony 
computer products. 

Call 1-800-352-7669 for more information. 


Tat 


vt 


SONY. 


SONY COMPUTER PERIPHERAL 
PRODUCTS COMPANY 
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agic 


In motion pictures and television commercials, 
2D morphing Is changing the face of reality 


hen Lon Chaney trans- 
formed into a werewolf in 
the 1941 horror movie 
classic The Wolf Man, the effect 
was done with makeup changes 
and a series of cross-dissolves dur- 


By Peter Sorensen 


ing which the actor had to remain 
painfully motionless. Only after 
some half a century and the ad- 
vent of digital image processing 
has a truly satisfactory improve- 
ment been made on the old cross- 
dissolve trick. Morphing, as the 
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new process has come to be called, 
is turning out to be more than just 
a clever gimmick; it’s one of the 
most important video/filmmaking 
tools of the future. 

“Morphing” is short for “meta- 
morphosis,” but the two words 
have taken on different meanings 
in computer graphics. Morphing 
specifies a 2D process that involves 
stretching and deforming parts of 
some real-world picture in a frame 


buffer, while metamorphosis main- 
ly refers to the 3D process of trans- 


forming one object into another by 
moving polygonal vertices in digi- 


tal space. In a sense, the latter is 
more “real” than the former, be- 
cause the synthetic object is actu- 


_ally changing shape, while live-ac- 


tion morphing (or the morph, as it 
is commonly called) is digital 
sleight of hand performed on a 3D 


image in the two-dimensional do- 


main. 

The morph computation is rela- 
tively easy for the computer to 
process, and the technique is also 
more intuitive for the computer 
Contributing editor Peter Sorensen is a com- 


puter animation consultant based in Santa 
Monica, Califormia. 
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“Like our new VECTOR automo- 
bile, Kurta digitizing tablets re- 
define high performance.” 


— Gerald Wiegert, Designer and Founder, Vector Aeromotive Corp. 


Gerald Wiegert has realized his automotive vision with a 
first-class engineering design team and a high-perform- 
ance Kurta® input system. His dynamic VECTOR® W2 
Twin Turbo road machine features cutting edge aero- 
space technology, brought to life in hundreds of digitized 
drawings using Kurta's IS/THREE®. Kurta's IS/ONE®, 
desktop tablet with its 4-button cursor, acts as system 
controller and design center, working in concert with a 
wide array of 
macros for 


customized design. 


With the Kurta IS/ONE tablet at his 
fingertips, CAD/CAM manager Ben 
Reina executes batches of pre- 
programmed keystrokes with one 
touch and moves out of a program 
with equal simplicity. Using the 
system with Cadkey® software, 
designers have reduced their working 
timetable by almost half for the 200 
mph-plus VECTOR. 


Our customers keep proving what 
we keep saying...Kurta works. 
Available for IBM® PCs, Apple® 
Amiga® Sun® compatibles and 
others, the IS/ONE is available with 
award-winning cordless 4-button 
cursor or pen, or corded versions 


orks. 


including the 12-button cursor for 
The new IS Pen- maximum programmability. The IS/ 


smith 6.2 driver Using the 23 pro- ONE and its pointing devices come 
expands the sys- grammable function ae ane 
tem’s versatility, keys, “I get the feel- with a lifetime warranty. The best in 
offering easy-to- ing that everything the business. 

use pull-down is there with the tab- _—_Kurta’s improved 

menus forcustom let. I don't have to 4-button cordless Call for a detailed case study, 
template building search through dif- cursor, with in- showing how Kurta has worked on 
and macro pro- ferent menu levels. CREASEC SONSIEVINY, 16) Sn i oe ain 

gramming capa- It's right there in compatible with all situations similar to your own. 
bilities. front of me.” monitor types. 


1-800-44 KURTA 
HKURTR* 


3007 East Chambers 
Phoenix, Arizona 85040 
(602) 276-5533 


Kurta, color swash, IS/ONE, IS Pensmith and IS/ 
THREE are registered trademarks of Kurta Corp 

Cadkey is a registered trademark of Cadkey, Inc 
IBM is a registered trademark of International 


Winner November f MACHINE 
Business Machines, Inc. Apple is a registered Hardware 28 1989 | ) ei ——— — , 
trademark of Apple Computer Corp. Amiga is a “ | C= = 
registered trademark of Commodore Computer Category 
Corp. Sun is a registered trademark of Sun 1988 IS/ONE / 
Microsystems Inc. VECTOR is a registered Cordless © 


d k of V A C 
trademark of Vector Aeromotive Corp Stylus/Puck bercasaseors} 
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animator. Anyone who has made realistic 3D imagery 
knows how difficult and time-consuming it is to get all 
the little everyday details and dirt just right. Synthesiz- 
ing people that look believable is still essentially unat- 
tainable. Morphing, on the other hand, involves real 
images and, therefore, relies on live action to look real. 

The 2D technique has enjoyed an explosion of use 
in the past year, from motion pictures like Terminator 
2 and Freddy’s Dead: The Final Nightmare to any 
number of commercials, especially for cars, and even 
some delightful in-house tests. 

Two-dimensional shape-shifting 
was pioneered by Tom Brigham at 
the New York Institute of Technol- 
ogy (NYIT) and first was revealed 
at the SIGGRAPH 1982 film show 
in the form of a woman turning 
into a lynx. It was a hallucination 
come to life. But it turns out that 
affecting a change of species is 
easy, as long as the two crea- 
tures—woman and lynx—are pho- 
tographed from about the same an- 
gle with similar lighting. 

You need software that allows 
you to stretch the pictures like 
sheets of rubber, so that you can 
push and pull on various parts of 
the images with a mouse until you 
come up with a happy medium be- 
tween the two. For the woman/lynx morph, the wom- 
an’s nose was stretched halfway down to where the 
lynx’s was, and the lynx’s nose was pushed up to meet 
the woman’s nose, with other features handled simi- 
larly. As the tip of the nose moved, the surrounding 
color moved proportionately. Then, a cross-dissolve 
was set to fade out the woman and bring up the lynx 
simultaneously with the change in topology. 

For the morph to look realistic, additional minor 
adjustments must be made, such as changing the 
width of the nose and setting key frames to make 
different parts change at slightly different times. As 
long as the live action is planned with care, it’s sur- 
prisingly easy to sync-up the motion of different shots, 
even if the actors are delivering lines of dialog. 

Although Brigham’s creation knocked a lot of socks 
off, the idea was slow to catch on. It wasn’t until 1987 
that Doug Smythe, a programmer/animator at Indus- 
trial Light and Magic (ILM; San Rafael, CA), rein- 
vented the wheel and improved upon it to achieve an 
effect that director Ron Howard wanted for his mytho- 
logical movie Willow. The film has a scene in which 
the hero, Willow, uses a magic wand to transform a 
goat into an ostrich, which changes into a peacock 
that mutates into a turtle, then into a tiger, and final- 
ly into a sorceress. 

At first, the effects technicians considered going 
with cross-dissolves of puppets made in their creature 
shop. But they knew the result would be only too fa- 
miliar as the old wolf man gag. They even considered 
using a 3D computer-animated metamorphosis, but 
they decided the hair and fur would have been unsat- 
isfactorily rendered. “Then,” Smythe recalls, “the idea 
came up of using deformable puppets and further 
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Death and decay are personified in this man-to- 
mummy morph of the villian in Indiana Jones and the 
Last Crusade. (© 1991 Industrial Light & Magic) 


stretching the shapes on the computer, which became 
a pet project of mine. Once we did the tests, we knew 
we had something that would work for the movie at 
hand, and maybe it would be useful later on—and it 
turned out very useful in Terminator and other jobs.” 

Morphing alone couldn’t have transformed most of 
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In Terminator 2, ILM morphed actress Linda Hamilton 
into the shape-shifting robot played by Robert Patrick. 
The hair was the biggest problem, but note also the 
way the sleeves come on one at atime. (© 1991 Industrial 
Light and Magic) 


the animals in Willow satisfactorily as exemplified by 
the change from goat to ostrich. The goat’s neck had 
to become many times longer and skinnier, and if the 
image alone had been stretched, details would have 
started to blur along the length of the distortion. A 
rubber neck with fur carefully glued to it so the tufts 
would separate equally and remain overlapping went 
a long way toward solving the problem. 

Similarly, the goat was made to transform into the 
ostrich by fashioning out of foam rubber a goat’s head, 
with a fiberglass ostrich skull inside. When a vacuum 
was applied to the head, the latex collapsed and began 
to take on the shape of the bird. At the same time, the 
neck was physically stretched and the front legs 
moved up to where the wings would finally be. Then, 
to finish that transformation, an ostrich puppet was 
scrunched down to meet the goat half way. The fol- 
lowing peacock and other puppets were made in a 
similar way using air bladders, rods, and cables to 
alter their appearance. The hybrid puppetry/morph- 
ing technique earned ILM an Academy Award nomi- 
nation. 

Willow was followed shortly by Indiana Jones and 


the Last Crusade, in which ILM used morphing for a 


very different effect. When the 
movie's villain drinks from a gob- 
let that he mistakenly believes to 
be the Holy Grail, he ages rapidly 
until he dies, dries out, and shriv- 
els up like a mummy. The image- 
warping technique was used to 
blend a series of three increasingly 
grotesque latex masks that were 
made to move using a motion-con- 
trol rig. 

ILM’s morphing was used in sev- 
eral scenes in last summer’s block- 
buster movie, Terminator 2 (see 
“Terminator 2: A Film Effects Rev- 
olution,” October 1991 issue), in- 
cluding one in which the film’s 
shape-shifting killer robot turns 
himself from facing back to front, 
and another in which he returns to 
his normal form after impersonating the heroine. It’s 
one thing to morph from Face A to Face B, where, as 
different as they might be, at least both have eyes, a 
nose, and a mouth. But to go from the featureless 
back of a head to a face, with all its features, is, as it 
were, stretching the technique. Still, Smythe says, 
“Technically speaking, it wasn’t all that difficult to 
do. The tools are pretty facile at this point. The most 
difficult parts were the artistic decisions. We decided 
the most interesting thing would be for the face to 
start out scrunched together and then ex- 
pand from the center out.” 

For the sex transformation from woman to man, 
hair length was the main problem. The two actors, 
Linda Hamilton and Robert Patrick, have somewhat 
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similar builds and facial struc- 
tures, but her tresses reach below 
her shoulders, while he sports a 
crew cut. Smythe solved the prob- 
lem by first pulling Hamilton’s 
hair in close to her neck, and then 
quickly making it both thinner 
and shorter. 

The faces, bodies, and clothing 
are all morphing at different 
times. Smythe explains that the 
flickering lighting on the set, 
which was inside a steel mill, 
caused difficulties when composit- 
ing the shot. “With the sparks and 
everything going on, the various 
background plates were never the 
same color at the same pixel. So a 
lot of color-balancing was needed 
to make all of the elements fit to- 
gether. And there was a small 
amount of paint touch-up work 
done around the edges.” 

When Terminator 2 was up for 
bidding in 1990, Pacific Data Im- 
ages (PDI; Los Angeles) wrote 
morphing software in hopes of net- 
ting the job. That didn’t happen, 
but PDI’s timing was perfect. 
Within a week of finishing the 
code, it was given a storyboard for 
a Plymouth Voyager television 
commercial that had morphing 
written all over it—although the 
ad agency that the storyboard 
came from didn’t even know that 
such a technique existed. 

Designer/director Lol Creme had 
previously done a music video us- 
ing very complicated switcher 
wipes and dissolves to transform 
one person into another. He want- 
ed to do something like that in the 
TV commercial project to change 
the 1990 Plymouth Voyager van 
into the 1991 model. PDI’s direc- 
tor, Jamie Dixon, remembers, “We 
didn’t have any examples at that 
point, but I said, “We gotta do this 
job.’ So we stopped by a Plymouth 
dealer, picked up a brochure to 
grab a couple of frames, and 
morphed between them just to 
show what it could look like.” 

In the Voyager spot, different 
parts of the van morph at different 
times within a given shot, which 
creates interest and steers the 
viewer’s eye to particular parts. 
But PDI had to use care to prevent 
the background from squirming 
around with the featured ele- 
ments. For some scenes, PDI shot 
parts of the vehicle separately so 
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they could be easily manipulated, 
and for other elements, painting 
software was used to separate the 
elements and generate mattes. 

Since Voyager, PDI has created 
a large number of morphing ani- 
mations, including an in-house 
test in which Eric Rosendahl, the 
three-year old son of company 
president Carl, matures to become 
his father. The sequence looks so 
profound and logically correct that 
it’s hard to believe that this pro- 
gression is impossible in the real 
world. 

Equally unbelievable yet perfect 
is PDI’s transformation for Exxon 
of a moving car into a running ti- 
ger. The great beauty of the spot 
comes from the way animator Nick 
Ilyin rippled the car’s body to sim- 
ulate the tiger’s stripes while 
change passed like a wand over 
the car/tiger. 

The live action required that the 
tiger be filmed on a stage while the 
car was shot from far away on a 
mountain—both with a motion- 
control system that permitted ex- 
act repeats of the camera move. 

Steve Wright, co-founder of Sid- 
ley/Wright (Hollywood, CA), has 
done several morphs recently on 
his Pixar computer, including a 
commercial for a Nintendo game 
called G-Force. The spot shows a 
boy supposedly being affected by 
high gravity as he plays the game, 
his face comically squished and 
stretched in the process. “You see,” 
Wright explains, “the way the 
morph works is as if you had melt- 
ed the lens of your camera so it de- 
forms what’s in front. I just put a 
mesh over the kid’s face and taffy- 
pulled it until I got the shape I 
wanted.” | 

For a short shot in the movie 
Freddy’s Dead: The Final Night- 
mare, in which a backyard falls 
away in three seconds to reveal the 
whole Earth, Wright morphed a 
couple of matte paintings into each 
other, one of the yard and the oth- 
er of Earth. His morph was con- 
ventionally composited with a 
miniature model of a house that 
remains suspended in space, unaf- 
fected by the morph. “As the 
neighborhood painting falls away, 
it’s twisted and troweled to blend 
with a small part of the Earth pic- 
ture.” 

Meanwhile, for a Household Fi- 


Three-year-old Eric Rosendahl 
matures (morphs) instantly into his 
father, Carl, president of PDI. (© 1991 
Pacific Data Images) 
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High gravity and morphing do a 
job on the face of a Nintendo G- 
Force enthusiast. (© 1991. 
sidley/Wright) 


42 


me : se & : - 
i NE 


Motor-vehicle morphing 
transforms a moving car into a 
running tiger in a PDI morph for 
Exxon. (© 1991 Pacific Data Images) 


nance commercial, Sidley/Wright 
animator Jean-Jacques Tremblay 
used morphing for scene salvage. 
The client had filmed live-action 
puppetry to make a woman’s purse 
bulge with credit cards, but the ef- 
fect wasn’t dramatic enough. So, 
“Jean-Jacques took the purse and 
made it look like it was pulsating 
and throbbing with the cards try- 
ing to get out,” Wright chuckles. 
Also, for a Target ad, Tremblay 
made an antique stove dance and 


mixing bowls and pots react by 
squashing and stretching. 

Both Sidley/Wright and Digital 
Animation Labs (DAL; Hollywood, 
CA) employed morphing for their 
respective contributions to the 
PBS Astronomers series (see “Ex- 
ploring the Cosmos,” April 1991 is- 
sue). DAL animated paintings of 
the clouds of Jupiter on its Connec- 
tion Machine using morph soft- 
ware written by Karl Sims. Sims 
had made a short film at DAL for 
the Boston SIGGRAPH conference 
in 1989, in which he brought to life 
old drawings of The Deluge by Leo- 
nardo da Vinci. 

Thus far, most morph software 
is proprietary. However, some off- 
the-shelf programs are becoming 
available, such 
as Discrete Log- 
ic’s (Montreal, 
Canada) third- 
party software 
tool. Called Ed- 
die, the soft- 
ware program 
works with sev- 
eral animation 
packages, in- 
cluding that 
from Softimage. 

Today, morph- 
ing as the poten- 
tial to be much 
more than a gimmick. It really is 
something new under the sun that 
can help tell a story. Equally impor- 
tant is the fact that it has the poten- 
tial to invisibly alter live action, to 
make someone thinner or fatter, 
taller or shorter (a tall actress need 
no longer walk in a ditch if the hero 
is shorter than she); furthermore, 
digital plastic surgery could subtly 
augment makeup—to shrink a 
nose, for instance. 

PDI recently spliced two shots 
seamlessly together to save a scene 
in a commercial where an actor got 
the first half of the shot right on 
one take and the second half right 
on another take. Neither of the 
takes worked alone, but morphing 
saved the company from having to 
schedule another day’s shoot. 

Indeed, this kind of nuts-and- 
bolts technique may prove more 
useful than all the eye-popping 
morph effects combined. Steve 
Wright asserts, “Morph isn’t a tem- 
porary aesthetic fad. It is a perma- 
nent part of the landscape.” CGW 
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The 300dpi dye-sublimation printer from Mitsubishi—the CHC-S445— includes a 24-bit color palette, meaning 
that each dot can be one of 16.7 million colors. 
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Continuous-tone printers 
set their sights on photography 


‘By jim Cavuoto 


uring the past decade, new printing technologies have left their 
mark on a number of industries. Desktop laser printers seriously 
_ impacted the market for dedicated phototypesetting systems. 

_ High-resolution laser imagesetters reduced the need for traditional 
_ graphic arts cameras and halftone processing. And a new generation of 
_drum-based imagesetters is threatening to make high-end, million-dol- 
. lar color separation systems obsolete. 

Now a new breed of output device has emerged that could make the 
_ photo processing industry a memory of things past. Continuous-tone col- 
or printers, also known as contone printers, have the ability to produce 
_ prints that in some cases are indistinguishable from photographs pro- 

duced by the traditional photographic process. These new printers offer 
- much higher quality than current lower-cost color printers, many of 
_which are based on thermal-transfer technology. In addition, their rela- 
tively low price tags are making them increasingly accessible to a vari- 
etyofusers. | 

Most printers used in computer graphics create images in the form of 
digital halftones, which simulate the traditional halftone photographs 
- you might find in a newspaper or magazine. A traditional halftone image 
_ is composed of dots which are equally spaced throughout the image. In 

_ darker areas of the image, the dots are larger, while in lighter areas, the 
_ dots are smaller. In a color image, there are generally four different sets 
of dots, one each for cyan, magenta, yellow, and black. The more tightly 

- spaced the dots (the finer the halftone “screen”), the better the perceived 
- quality of the image. High-quality art books and magazines use a half- 
tone screen of 150 to 200 dots per inch, while newspapers use a screen of 
85 dots per inch (often referred to as an 85-line screen). 

Most thermal-transfer color printers cannot vary the color or gray 
value of the dots they produce; instead, they simulate the varying sizes of 
halftone dots by grouping neighboring cells of printer dots (often called 
“spots” to distinguish them from halftone dots). The simulated halftone 
dots are small enough that the image closely resembles the original 
photo, but they still give the image a grainy appearance, especially when 
printed on a 300dpi laser printer or a conventional thermal-transfer 
printer. 

A continuous-tone printer, in contrast, can vary the color or gray value 
of each spot it produces. A 24-bit color printer, like a 24-bit display, 
produces spots that can be one of 16.7 million colors. Given their 300dpi 


Contributing editor Jim Cavuoto is publisher of the microPublishing Report newsletter, based in 
Torrance, California. 
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resolution, these printers can pro- 
duce color images equivalent to a 
300-line screen frequency. This 
easily accommodates the 133-line 
screens used in most magazines 
and 200-line screens used in “cof- 
fee table” books. By comparison, 
thermal-transfer color printers can 
only achieve an effective line 
screen of 75 or less. 

This ability to produce high- 
quality images makes continuous- 
tone printers appropriate for nu- 
merous applications. For instance, 
graphic designers and service bu- 
reaus can use them as digital 
proofing devices for color Post- 
script output, while photographers 
can use them as an alternative to 
the traditional photo lab, especial- 
ly in situations where the image 
must be touched up using image- 
editing software. 

Meanwhile, in the general busi- 
ness world, they can be used to 
produce employee identification 
cards and other sensitive docu- 
ments that are difficult to repro- 
duce, and artists can use them as 
an output medium for color illus- 
trations produced on a computer. 
In all of these applications, the 
continuous-tone printer has a sub- 
stantial quality advantage over 
color printers using conventional 
thermal-transfer technology. 

At the moment, vendors are tak- 
ing several different approaches to 
developing continuous-tone print- 
ers. Most contone color printers 
use what is known as dye-sublima- 
tion thermal-transfer technology. 
A thermal print head transfers dye 
from a donor material to the paper 
or film on which the image is to be 
printed. The dye is evaporated 
from the donor material by ther- 
mal resistors, and then solidifies 
(sublimes) on the paper. Unlike 
conventional thermal-transfer 
printers, which produce different 
colors using a dithering technique, 
dye-sublimation printers can vary 
the color value of each individual 
spot by controlling the amount of 
heat. However, the technology is 
limited to printing on transparen- 
cy film or a special kind of thermal 
paper. 

At least one manufacturer, Iris 
Graphics (Bedford, MA), offers a se- 
ries of continuous-tone color print- 
ers that use ink-jet technology. Iris 
says that it produces continuous- 
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tone images by laying down vari- 
able-sized dots with an effective res- 
olution of 1200 to 1500 dots per 
inch. This technology offers the ad- 
vantage of being able to print on 
nearly any kind of medium. 

A third type of technology, based 
on a liquid-crystal light valve, is 
used in a photographic printer 
from Ilford Photo (Paramus, NJ). 
The Ilford Digital Photo Imager 
prints on traditional photographic 
media, including glossy or matte 
paper (up to 8'4-by-11 inches), 
transparency film, or 35mm slide 
film. It offers a resolution of 300 
dpi with 24-bit color (16.7 million 
colors). The price of the unit begins 
at under $60,000. 

Eastman Kodak became one of 
the first vendors to offer a contone 
printer when it introduced the 
XL7700 dye-sublimation printer in 
1988. With its 11-by-11-inch imag- 
ing area, this printer became popu- 
lar with graphic designers and dig- 
ital photographers because they 


now had a way of outputting com- 
puter-generated or computer-en- 
hanced images onto photographic 
paper to produce samples of their 
work. Kodak also sold a version of 
the product into the industrial se- 
curity market. Teamed with a vid- 
eo camera, digitizer, and image da- 
tabase software, the XL7700 
proved to be a viable option for pro- 
ducing identification cards. 

Priced at about $25,000, the XL- 
7700 features 200dpi resolution 
and includes a 12M frame buffer 
for image storage. It also has a dig- 
ital signal processor for image en- 
hancement and scaling operations 
and can print 256 levels for each 
dot in each color, good for up to 
16.7 million colors. To get best re- 
sults, Kodak recommends you use 
its Ektatherm media. 

Another early manufacturer of 
dye-sublimation printers was Du 
Pont (Newark, DE). The compa- 
ny’s 4Cast printer was the first 
Postscript-based, continuous-tone 


Making its entry into the continuous-tone printer market recently 
was RasterOps, which offers the CorrectPrint 300, a 24-bit, 300dpi, dye- 
sublimation printer available for $10,999, 
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color printer on the market. Be- 
cause of its Postscript compatibil- 
ity, Du Pont targeted the 4Cast at 
the graphic arts market, including 
desktop publishing service bu- 
reaus. The initial price—nearly 
$80,000—and its slow output 
speed limited its early acceptance. 
But in 1991, Du Pont introduced a 
new version of the printer that of- 
fers better-quality images and a 
wider output format of 12.2-by- 
17.3 inches. The price is now 
$48,000 for the base model and 
$55,000 for a Macintosh version. 
The printer provides Postscript 
output in addition to supporting 
the DDES and CT2T tape for- 
mats, two standards widely used 
in the traditional color separa- 
tion business. 

One graphic arts service bu- 
reau that purchased the Du 
Pont 4Cast is Desktop Pub- 
lishing & Computer, in Glen- 
dale, California. DP&C’s cus- 
tomers include graphic de- 
signers and advertising 
agencies who use the 4Cast 
to produce comps—full-col- 
or mock-ups of ad materi- 
als or package designs. 
DP&C charges customers 
$50 per color print. “The 4Cast is 
perfect for 90 percent of the comps 
and packaging applications our cli- 
ents have,” says Vic Avedissian, 
DP&C president. “It helps them 
make a good first impression with 
their clients—much better than 
they'd get with other color printers.” 

But Avedissian doesn’t recom- 
mend the 4Cast as a replacement 
for traditional color proofing sys- 
tems, such as Du Pont’s Cromalins 
or 3M’s MatchPrint. The reason is 
that the printer does not perfectly 
match the colors present in the 
original image, unless the user 
touches them up first with an im- 
age-editing program. “If you blind- 
ly give your floppy disk to a 4Cast 
service bureau, you might find 
that your images come out too 
dark,” Avedissian says. 

One manufacturer of continu- 
ous-tone printers that gets higher 
marks as a proofing system is Iris 
Graphics, a division of Scitex. Ink- 
jet contone technology is expen- 
sive, but it offers the ability to 
print on a variety of media. This 
helps make it a more reliable 
proofing system, since the combi- 
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Digital prints that are 


indistinguishable from photos produced by 


the traditional photographic process can now be 
generated from continuous-tone printers such as Texnai's 
PictroGraphy 2000, which uses a dye-diffusion thermal-transfer technology. 


nation of ink on paper can corre- 
spond closely to the ink and paper 
used on the printing press. 

Iris offers three models: the 
3024, the 3047, and the SmartJet 
4012. The 3024 and 3047 are 
large-format (24-by-24 inches and 
up) printers with equally large 
price tags of $84,500 and more. 
The 4012, with its $39,000 list 
price and 10.6-by-17.2-inch imag- 
ing area, is aimed squarely at 
graphic design studios and service 
bureaus who need a fast, reliable, 
digital proofing mechanism. It pro- 
vides Postscript compatibility 
through CAI’s Freedom of Press, a 
software-based Postscript clone in- 
terpreter. 

The SmartJet 4012 was the 
choice of another Los Angeles-area 
service bureau, RPI, in Culver City, 
California. “It produces wonderful 
images,” says RPI president Bill 


Swann, who charges $40 to $60 per 
print. Still, Swann feels that the 
printer is best suited for producing 
page comps and limited-distribution 
originals. “Digital proofing is tenu- 
ous at best,” he says. “Our custom- 
ers still like to see a proof produced 
directly from their film separa- 
tions.” 

Al Lucchese, president and CEO 
of Iris Graphics, acknowledges 
that some customers are reluctant 
to move toward digital proofs, but 
he feels their hesitance is based on 
psychological factors, rather than 
quality factors. “Some people are 
reluctant to give up the old way of 
doing things,” he says. “But we 
have a number of users who use 
Iris printer output as a ‘contract’ 
proof for printing jobs.” 

This past year, several manufac- 
turers have attracted attention 
with new continuous-tone printers 
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that offer either a lower price or 
higher output quality. Some, such 
as Mitsubishi and Seiko, are well- 
known to computer graphics users. 
Others, such as Texnai, are not so 
well-known—but they could estab- 
lish a name for themselves, given 
the capabilities of their products. 
Mitsubishi’s CHC-S445, intro- 
duced last July, is a 300dpi dye- 
sublimation printer manufactured 
by Shinko Electric. Features in- 
clude a 24-bit color palette (mean- 
ing each dot can be one of 16.7 mil- 
lion colors), a Centronics parallel 
interface, and a maximum image 
area of 8%-by-11 inches. Users have 


ler includes a custom chip that al- 
lows the printer to simulate a full 
24-bit (16.7 million) color palette. 
The Seiko printer has an attrac- 
tive price tag of $19,999, but its 
usefulness for graphic artists is 
limited by its lack of Postscript 
support. This is essentially a video 
printer, designed to reproduce im- 
ages that appear on the computer 
screen. There are no software driv- 
ers to install, only a QuickCapture 
video interface that prints at the 
press of a button a continuous-tone 
color hard copy of the computer 
display. The printer does include 
an edge enhancement function to 


The long-term viability of continuous-fone 
printers may depend on fhe consumer and 
commercial photography market. 


the option of adding a 130M hard 
disk to buffer and spool images. A 
Postscript-compatible option sold 
with the printer includes a 13M PC 
expansion board or a Macintosh 
RPS box with a Postscript clone 
called PowerPage from Pipeline As- 
sociates (Morris Plains, NJ). 

PowerPage offers some capabili- 
ties not found in Postscript, such 
as a rendering technique called 
PowerBanding that reduces mem- 
ory requirements for printed im- 
ages and an anti-aliasing tech- 
nique that improves the appear- 
ance of fonts (anti-aliasing is the 
process of smoothing jagged edges 
by filling them in with gray dots). 
But users who see the printer as a 
proofing device for Postscript may 
balk at acquiring a clone. 

The printer’s base price is 
$17,999. With the Postscript op- 
tion, the printer costs $20,500 for 
the PC version and $23,500 for the 
Macintosh version. The latter in- 
cludes an AppleTalk port. A ver- 
sion that includes Sun-compatible 
driver software (but no Postscript) 
costs $18,250 and is compatible 
with any Sun workstation with 
VMEBus or SBus architectures. 

Seiko’s Professional ColorPoint 
VS, also announced last summer, 
is another 300dpi dye-sublimation 
printer. It can print 64 levels of in- 
tensity for cyan, yellow, magenta, 
and black, enough for 262,000 col- 
ors per printable spot. The control- 
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sharpen or smooth color transi- 
tions, as well as a fractional scal- 
ing feature that automatically en- 
larges the image to fill the page. 
However, Seiko is aiming its print- 
er largely at the engineering, sci- 
entific visualization, and medical 
imaging markets rather than 
graphic arts. 

Texnai USA (Detroit) was a ma- 
jor hit at the SIGGRAPH show last 
summer in Las Vegas with its Pic- 
troGraphy 2000. The printer, actu- 
ally manufactured by Fuji, pro- 
duces a full 16.7 million colors at 
284dpi resolution, with a speed of 
2’2 minutes for the first page and 
1’2 minutes for subsequent pages. 
The PictroGraphy 2000 uses a 
variation on dye-sublimation 
called dye-diffusion thermal-trans- 
fer. Instead of evaporating the dye 
molecules during the transfer proc- 
ess, it moistens the dye with water, 
and then allows the dye to diffuse 
onto the paper. According to David 
White, technical director for Tex- 
nai, this process allows for more 
accurate pixel placement than does 
dye-sublimation. 

Though the PictroGraphy 2000 
list price is hefty at $38,000 (plus 
$2 to $3 per page for materials 
costs), the printer produces images 
of stunning quality. You need a 
30X microscope, in fact, even to see 
scan lines on the output. Drivers 
are available for a number of soft- 
ware products, including CAI’s 


Freedom of Press Postscript clone. 

Meanwhile, at the Seybold con- 
ference last October, RasterOps 
(Santa Clara, CA) debuted its Cor- 
rectPrint 300, a 24-bit, 300dpi, 
dye-sublimation printer targeted 
for users in graphic design and 
prepress. Priced at $10,999 (plus 
$4.50 per page for materials costs), 
the printer features a 33MHz Mips 
RISC Raster Image Processor on 
the controller board, 35 resident 
fonts, and industry-standard, Post- 
script-compatible software. Ac- 
cording to the company, the print- 
er will begin shipping this month. 

Thus far, contone printers have 
earned their keep by producing 
comps and other relatively low-vol- 
ume output. But their long-term 
viability may well depend on a 
higher-volume business—consum- 
er and commercial photography. 
“The advent of new color printers 
such as dye-sublimation printers 
has made the transition to digital 
photography much easier,” says 
John Larish, president of Jonrel 
Imaging Consultants (Fairport, 
NY) and the author of a forthcom- 
ing book on digital photography. 

This market will undoubtedly 
emerge as the market for digital 
photography develops. Several 
vendors, including Eastman Kodak 
and Sony, offer digital camera sys- 
tems that include a photographic 
printer as the final output device. 
And Nikon, Canon, and Sony all 
market contone printers to support 
their digital photography systems. 

Iris’ Lucchese feels that his 
printers could be appropriate for 
that market. “I would be so bold as 
to say that our images, when print- 
ed on glossy paper, are better than 
photographic prints,” he claims. 
The ability of the Iris printer to 
output on 24-inch paper also en- 
ables graphic artists to “gang” sev- 
eral photographs on a single sheet, 
says Lucchese. 

The first electronic photography 
systems on the market have been 
high-priced—costing $20,000 or 
more. As such, they are targeted 
mostly at commercial applications. 
But as the price of digital photogra- 
phy systems drops and picture qual- 
ity improves, more consumers will 
be looking at digital cameras. And 
that situation can only mean good 
things for the market from photo- 
graphic printers. CGW 
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The Sound 


Adding data-driven sound 


to scientific visualizations 


can help researchers better understand 


what they’re seeing 


By Wes Iversen 


A chaotic pendulum sonification was generated by 
researchers at the National Center for Supercomputing 
Applications to demonstrate the unique perceptual 

capabilities of the human auditory system. During parts 
of the simulation, the two pendulums seem visually to 
be tracking closely together; but when the simulation is 
sonified, viewers can hear the difference in movement 


of the pendulums more readily than they can see this 
difference. 
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n the first animation, pendulums swing chaotical- 

ly across a computer screen, the timing of their 

movement giving rise to an eerie, audible whine 

that rises and falls with the motion, punctuated by 
clicking noises when the bobs hit an apex. 

In another animation, the pitch of a siren-like 

sound rises steadily, as areas of a map depicting the 
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forested landscape of Yellowstone National Park 
change progressively from light green to dark. Sud- 
denly, red flashes appear, accompanied by distinctive 
bursts of noise. As the red disappears, lighter greens 
re-emerge, and the siren drops to a lower-pitched 
hum, starting the sound-and-sight cycle anew. 

In yet a third animation, a mass of small polyhe- 
drons wink from blue to red to yellow to a glowing 
white intensity, depicting neural firing patterns in 
the visual brain cortex of a cat. All the while, the 


Wes Iversen, a freelance writer based in Chicago, has 12 years of 
experience covering technology and business. 
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simulation emits a strangely beauti- 
ful neurosymphony of sorts, played 
by electronically generated wood- 
winds, strings, trumpets, and per- 
cussion. 

These animations are early ex- 
amples of a nascent field known 
variously as sonification, audifica- 
tion, auralization, and other neolo- 
gisms. This field is the focus of a 
small but growing band of re- 
searchers who believe that the ad- 
dition of true, data-driven sound to 
scientific visualization might pro- 
vide a rich, new medium for help- 
ing humans better understand 
what they are seeing. 

Intuitively, the idea makes 
sense. Scientific visualization has 
developed into a mainstream com- 
puter graphics technique by en- 
abling engineers, scientists, doc- 
tors, and others to “see” data param- 
eters and relationships in the form 
of computer-generated images or 
color animations. The addition of 
sound is no more than the next log- 
ical step, many proponents say. 
Just as visualization facilitates un- 
derstanding of complex, often mul- 
tivariate data sets in a way not 
possible by looking at long col- 
umns of numbers, so might the 
ability to “hear” the data provide 
new insights into its patterns and 
relationships, the reasoning goes. 

Unlike the arbitrary musical 
scores that are sometimes composed 
to accompany a visualization, sonifi- 
cation relies on sound that is driven 


directly by the scientific data set 
used to drive the graphics. The idea 
is to use sound as an additional 
“channel,” beyond the visual, for 
carrying information to the human 
brain, while perhaps cashing in on 
synergies of combined aural and vi- 
sual perception. 

“If we think about the way we 
function in everyday life in terms 
of extracting meaning from the 
world, we certainly don’t rely only 
on our visual system. Crossing the 
street is a good example,” says 
William Buxton, a computer scien- 
tist, musician, and long-time aural- 
ization proponent at the Universi- 
ty of Toronto, who is also co-au- 
thoring a book on the use of non- 
speech audio in computing. 

Despite the enthusiasm of some, 
however, others outside the field 
still have their doubts. “When peo- 
ple play these things for you, they 
ask, ‘Hear that? Hear that? Isn’t 
that interesting? ” notes Edward 
J. Farrell, a computer scientist at 
IBM’s Thomas J. Watson Research 
Center (Yorktown Heights, NY). 
“But by and large, I don’t hear 
anything,” Farrell relates. 

To be sure, scientific sonification 
is still far from the graphics com- 
puting mainstream. Until recently, 
the field has attracted the interest of 
only a stalwart handful of isolated 
researchers. But there are growing 
signs that the idea is beginning to 
pick up some momentum. 

A few research sites, most nota- 


Smog patterns in the Los Angeles basin were visualized and 
sonified by NCSA researchers, who mapped the data on the area's 
ozone and CO levels to the sound of coughing; as the levels get 
higher, the frequency of the coughing sound increases. 


bly, the University of Illinois and 
the University of Massachusetts at 
Lowell (see accompanying side- 
bar), have done recent pioneering 
work in the field. Illinois plans to 
establish a Center for Sonification 
this year. And at other sites, in- 
cluding Los Alamos and the Uni- 
versity of Texas, small groups 
have also formed to do exploratory 
sonification research. What’s more, 
an international conference devot- 
ed exclusively to the topic is being 
planned for this fall at the Santa 
Fe Institute (Santa Fe, NM), says 
organizer Gregory Kramer, a Gar- 
rison, New York-based researcher. 


Commercial Offerings 
There are also signs of stirring 
on the commercial side. A smatter- 
ing of scientific and educational 
graphics software is now begin- 
ning to appear equipped with data- 
driven sound. These include Cha- 
os, from Autodesk (Sausalito, CA), 
and Mathematica, from Wolfram 
Research (Champaign, IL). 
Furthermore, with the move to- 
ward multimedia, some PCs and 
engineering workstations are 
pushing beyond the relatively 
crude sound capabilities of most 
current machines. Silicon Graph- 
ics Inc.’s (Mountain View, CA) 
low-priced Iris Indigo 3D graphics 
workstation introduced last year, 
for example, was built from the 
ground up with real-time, compact 
disc-quality audio in mind. The 
system incorporates a Motorola 
56001 digital signal processing 
(DSP) chip on the motherboard. 
“Tve seen a few examples of data 
sets where the addition of sound 
increases dramatically what you 
can see in the data set,” says Carol 
Peters, SGI’s director of emerging 
applications. “It’s like a marker, 
where the sound points out some 
aspect of the data to you and 
brings your attention to it, thereby 
causing you to be able to see it.” 
SGI ships about 10M of sound sam- 
ples with each Indigo and offers 
additional sound clips on CD-ROM 
that application developers can 
purchase. And Peters says she’s 
been surprised by the response. 
“People doing visualization on 
our machines want to put sound 
with it,” she says. “We had talked 
with some number of people who 
were at least curious about adding 
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sound, or were able to talk about 
various aspects of their software 
where sound would enhance the 
ability to interpret data,” Peters 
relates. “But what we didn’t expect 
is that when we came out with the 
Indigo, so many of them would im- 
mediately leap up and ask, ‘OK, 
how do I do it? How do I sonify this 
program?”’.” 

None of the vendors is yet ship- 
ping products that include sound, 
Peters says. “But we do see model- 
ing people who are adding sound 
as an element of their models.” 

Much of the new focus on data- 
driven sound is spawned by the in- 
creasing size and complexity of to- 
day’s scientific data sets and other 
large problems. 

“There have been fields coming 
up in which it is very difficult to 
get all of the information you need 
to represent onto the graphic refer- 
ence. The [human] visual mecha- 
nism can just get overloaded,” says 
Cheryl Wampler, an audification 
researcher at Los Alamos. 


Classrooms of Tomorrow 

Wayne Grant, of Apple Comput- 
er’s Advanced Technology Group 
(Cupertino, CA), agrees. “There’s 
obviously been a lot of work done 
in scientific visualization, where 
the graphical rendering power of 
the computer is used to highlight 
relationships and patterns in data 
that would otherwise be pretty 
opaque. It’s our belief that there’s a 
similar possibility in the area of 
sound as well,” he says. 

Apple plans to test that theory 
this year as part of its Apple Class- 
rooms of Tomorrow project. The 
six-year-old program focuses on 
ways to understand and increase 
the impact of technology on class- 
room learning by placing ad- 
vanced, modified Macintosh hard- 
ware and software in several US 
classrooms, and in the homes of 
students and teachers. 

In one track, students are pro- 
vided with models and tools that 
enable them to create computer 
simulations for studying phenome- 
na such as predator/prey ecosys- 
tems, for example. 

“Right now, were taking some 
simulation models that we tested 
with kids in middle schools, and 
we're adding audification to them,” 
says Grant, a senior scientist who 
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Electronically generated woodwinds, strings, trumpets, and 
percussion sonify this visualization, which depicts the neural firing 
patterns in the visual brain cortex of a cat. 


heads up the research and develop- 
ment component of the project (Ap- 
ple has partnered with Kramer, 
the New York researcher, on the 
audification effort). The audified 
models are currently being tested 
internally at Apple and should be 
ready to move into experimental 
classroom sites by this fall, Grant 
says. 

Most around the sonification 
community identify a lack of un- 
derstanding of sound and its cogni- 
tive-perceptual aspects as one of 
the fledgling movement’s biggest 
hurdles. Just as data can be 
mapped to a variety of visual as- 
pects, such as color or the size of a 
visual bar, so does sound offer a 
myriad of choices to the sonifica- 
tion explorer. Data might be 
mapped to frequency, volume, at- 


tack and decay rates, duration, 
timbre, reverberation, brightness, 
or stereo placement. The challenge 
lies in finding the methods and 
techniques that provide the most 
perceptual bang for the buck. 
Researchers at the University of 
Illinois National Center for Super- 
computing Applications (NCSA) 
are out to attack that problem ona 
broad front. NCSA visualization 
specialist Alan Craig, together 
with Carla Scaletti, a musician 
and post-doctoral research asso- 
ciate at the school’s Computer- 
Based Education Research Labora- 
tory, have already experimented 
with a variety of sound mappings 
in sonifications done for visualiza- 
tions produced by NCSA scientists. 
Early findings indicate that 
sound may be especially useful in 
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helping humans monitor some proc- 
esses audibly in a “background” 
mode, while paying visual atten- 
tion to other things, Scaletti says. 
Sound can also be useful for alarm 
situations, for example, or to help 
call attention to events that are 
happening visually that might oth- 
erwise be missed. 

One example is the Yellowstone 
sonification, which was done to ac- 
company a visualization produced 
by Illinois landscape biologist Da- 
vid Kovacic. The model demon- 
strates the role of fire in maintain- 
ing the biological diversity of the 
park’s forests. 

In the animation, which covers a 
300-year period, the darkening 
shades of green depict the aging of 
forest areas. Outbreaks of fire are 
depicted in red, but due to their 
quick duration, they are some- 
times hard to spot visually. 

For the sonification, Craig and 
Scaletti mapped the average age of 
the forest to a humming sound 
that gets higher as the forest ages. 
Fires were mapped to distinctive 
sound bursts. 


The Auditory System 

For his part, Kovacic found the 
sonification useful. “A very high 
pitch tone relating to a non-diverse 
environment is effective in getting 
the idea across that this environ- 
ment may be very susceptible to 
fire,” he observes. 

One key to using sound effec- 
tively may lie in capitalizing on 
the unique perceptual capabilities 
of the human auditory system. Ina 
symphonic movement, for exam- 
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ple, listeners can often distinguish 
the differing voices of five or six in- 
struments playing simultaneously, 
if their timbres are sufficiently dis- 
tinct, researchers say. Sound 
might thus lend itself particularly 
well to problems of multi-dimen- 
sionality, they add. 

In addition, when compared to 
the eyes, the auditory system is 
particularly good at spacial dis- 
crimination and issues of timing, 
notes Terry Mikiten, a neuroscien- 
tist and associate dean of the grad- 
uate school at the University of 
Texas Health Science Center, in 
San Antonio. “The two ears can 
discriminate sounds that come 
only 10 to 20 microseconds apart, 
whereas visually, as soon as you 
get something below 20 or 30 cy- 
cles per second, you get what’s 
called fusion of flicker.” 

The timing factor comes into 
play in the chaotic pendulum soni- 
fication, also done by Craig and 
Scaletti at Illinois. During some 
parts of the simulation, the two 
pendulums seem visually to be 
tracking closely together, Craig 
observes. “But when we put a click 
at each point of inflection when a 
pendulum changes direction, you 
can hear that they’re not together 
a lot more easily than you can see 
that they’re slightly out of sync,” 
he says. 

As with visualization, the ability 
of humans to extract meaningful 
information from a sonification 
may in many cases require repeti- 
tion. One case in point is a sonifi- 
cation done by Craig to accompany 
a visualization for studying high- 
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velocity impacts. Using models un- 
der development by FMC Corp., a 
Chicago military armored-vehicle 
subcontractor, the visualization 
depicts a simulated impact of two 
moving solid cylinders, with a sec- 
ond example that shows impact 
penetration of a cylindrical slug on 
a thick paste. 


Color vs. Sound 

For some sequences, the re- 
searchers mapped varying impact 
parameters redundantly to visual 
color changes and to audible 
changes in tone pitch. But in an- 
other case, color and pitch were 
mapped to differing parameters. 
“We wanted to see exactly what 
happens when what you see is not 
the same as what you hear, and 
whether people would be able to 
coordinate the two,” explains Ilhan 
Dilber, an FMC application engi- 
neer at NCSA. 

For first-time viewers, the re- 
dundant mapping proved the most 
effective, Dilber says. But an inter- 
esting thing happened with the se- 
quence that used non-redundant 
mappings. In that case, stress 
changes were portrayed in color, 
and average velocity was repre- 
sented by sound. “You could visu- 
ally see the body slowing down 
while the pitch was also going 
down, so that correlated well,” says 
Dilber. But FMC found that re- 
peated viewings of the animation 
were required before humans were 
able to absorb the visually depicted 
stress information. 

“It seems like people focus more 
on the sound and try to correlate 
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that, but then they lose the color 
information because they don’t 
have enough time to focus on 
that,” says Dilber. “So you have to 
play it back and forth; then, once 
people get used to the sound, it 
comes more naturally to focus on 
the [visual] parameters.” 

As sonification researchers 
struggle to find the most effective 
sound-mapping techniques, some 
note that a dearth of hardware and 
software suitable for real-time 
sound manipulation is slowing 
down effort in the field. 

Much of the early sonification 
work has been done using sound 
synthesizers based on the Musical 
Instrument Digital Interface 
(MIDI) protocol, a standard that al- 
lows communication between digi- 
tal instruments and computers. 

But for serious sonification re- 
search, MIDI equipment doesn’t 
cut it, Smith contends. MIDI syn- 
thesizers and generators “are de- 
signed mainly to play notes in fa- 
miliar sonorities or timbres, and 
because the demands of pop music 
are such that you don’t need much 
control over sound below the level 
of a note, you don’t get the control 
you need,” he complains. “When 
you get down to the so-called mi- 
crostructure of sound, there’s al- 
most nothing there.” 

But it appears that help is on the 
way. In their sonification work, 
University of Illinois researchers 
are using a software system called 
Kyma, developed by Scaletti, 
which provides a highly flexible, 
object-oriented programming envi- 
ronment for prototyping and test- 
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ing digital audio signal processing 
algorithms. Kyma runs currently 
on a Macintosh II and requires an 
add-on multiprocessor box called 
the Capybara that integrates from 
two to nine 56001 DSP chips for 
synthesizing complex sound struc- 
tures in real time. 

By providing precise control 
over the specification, manipula- 
tion, and structuring of sound, the 
programmable Kyma system goes 
well beyond hard-wired MIDI, its 
proponents say. The Kyma system 
contains more than 80 built-in 
software modules and tools, and a 
graphical user interface simplifies 
creation and encapsulation of addi- 
tional, user-created functions into 
point-and-click modules. 


Sonification Tools 

Scaletti developed Kyma initial- 
ly as an electronic music composi- 
tion system while a graduate stu- 
dent at Illinois. But after meeting 
Craig, she saw the potential of the 
system for work in scientific sonifi- 
cation. Together, the pair has de- 
veloped several tools specific to 
sonification work. The Kyma sys- 
tem is now commercially available 
from a start-up company called 
Symbolic Sound Corp. (Cham- 
paign, IL), formed in 1988 by Sca- 
letti and Kurt Hebal, developer of 
the Capybara hardware. 

Pricing on a bundled Kyma/Ca- 
pybara system runs from $4700 for 
a system equipped with two 56001 
chips, to $8800 for a full-blown, 
nine-chip system complete with a 
Mac II interface card. 

At the University of Texas Cen- 


In a visualization demonstrating the role of fire 
in maintaining the biological diversity of the 
Yellowstone National Park, sound was used fo call 
attention to events that are happening visually 
that might otherwise be missed. The average 
age of the forest was mapped to a humming 
sound that gets higher as the forest ages, while 
fires were mapped fo distinctive sound bursts—the 
larger the fire, the louder the noise. 


ter for High Performance Comput- 
ing in Austin, associate director 
Matthew Witten agrees that MIDI 
has some shortcomings. But he has 
so far found MIDI to be adequate 
for early sonification work. 

Unlike many other experiment- 
ers, who often map data to abstract 
sounds, Witten and co-worker Rob- 
ert E. Wyatt are working with 
MIDI-synthesized sounds of com- 
mon musical instruments to audi- 
bly portray their data. 

“We’re interested in this particu- 
larly from a medical perspective, 
since most of the work that comes 
out of my R&D group here is medi- 
cally oriented,” Witten says. The 
sonified visualization showing the 
cat visual brain cortex is the first 
fruit of the effort. 

Witten’s background includes 
biophysics and mathematics. “But 
I'm also a professional musician. 
So I’m interested in this from the 
artistic perspective as well as the 
scientific,” he says. 

“Essentially, we have two paral- 
lel tracks going. One is the ques- 
tion of what kind of music these 
will make and whether there’s 
something in the way the brain 
fires that would be interesting, just 
artistically,” Witten says. “And 
then there’s the sonification issue. 
Can the soundtrack be made to 
contain something that my ears 
can detect [but] that my eyes can- 
not see? And moreover, if I put the 
two together, does the union con- 
tain more information, thanks to 
sight/sound coordination, than ei- 
ther of them does separately?” 
Though the cat cortex piece repre- 
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sents a first-time rough cut, the 
technique looks promising on both 
counts, Witten says. 

While most sonification re- 
searchers hope to use sound to en- 
hance understanding of complex, 
computer-generated scientific data 
sets, others are tackling slightly 
different problems. At the Univer- 
sity of Southwestern Louisiana, for 
example, computer science profes- 
sor Joan Francioni is working on 
ways to combine sound with 
graphics to help in debugging soft- 
ware written for parallel process- 
ing hardware. 

Sonification also has obvious po- 
tential for use in virtual reality 
(VR) environments, in which hu- 
mans wearing headphones, special 
goggles, and textural feedback-pro- 
ducing gloves are enveloped in an 
interactive, make-believe world in- 
volving sight, sound, and touch. 

Most VR work to date has fo- 
cused on the creation of spatially 
located sounds to enhance the feel- 
ing of reality. But some VR work- 
ers are also beginning to look at 
the use of abstract sounds as a way 
to enhance understanding of the 
data being portrayed. 

“You could have an actual 3D 


data set floating out in front of 
you, say, a CAT scan. Then you 
could move a pointer through it, 
and you might hear certain sound 
patterns when your pointer was in 
a tumor,” says Brian Karr, a re- 
search assistant involved in VR 
work at the Human Interface 
Technology Laboratory at the Uni- 
versity of Washington. “It wouldn’t 
necessarily be used to exclude the 
visual part. But if you could move 
your pointer and find a detail with 
sound, then you could go in and 
concentrate on it visually.” 


A Way to Go 

Despite growing work in the 
field, audification proponents con- 
cede that the technique still has a 
long way to go. 

But Kramer, like others in the 
sonification field, are confident 
that data-driven sound will even- 
tually take its place alongside vi- 
sualization as an important “per- 
ceptualization” tool, at least for 
certain applications. Daniel Brady, 
manager of NCSA’s visualization 
and media services group, points 
out that when visualization got its 
start, many were skeptical that 
the work was worth the effort. Yet 


over the past five years, the idea 
has evolved into a mainstream 
computer graphics technique. Bra- 
dy foresees the same kind of sce- 
nario for the field of sonification. 

“Everywhere visualization is 
used, you'll see sonification tools 
used right alongside of it,” predicts 
Symbolic Sound’s Hebal. “It won’t 
come as a revolution that surprises 
everyone, but rather, just as a nat- 
ural extension of visualization.” 

As a first step in that direction, 
NCSA’s software tools group is de- 
veloping a set of general-purpose 
sound-production tools for release 
early this year. The tools won't of- 
fer the sophistication or flexibility 
of Kyma, but rather, are designed 
for easy, point-and-click use for 
those interested in trying their 
hand at some simple sonification, 
says Christopher Wilson, an 
NCSA programmer. 

The sound tools will be available 
initially only on a version of the cen- 
ter’s public-domain NCSA Image 
software that runs on IBM PCs. The 
tools will require an external MIDI 
synthesizer for use. Sound tools for 
other NCSA graphics packages and 
platforms may come later, Wilson 
concludes. CGW 


Exploratory Visualization at UMass Lowell 


M ost sonification experimenters 
are working with time-vary- 
ing data sets to add data-driven 
sound to color animations. 

But at the University of Massa- 
chusetts at Lowell, researchers are 
taking a different tack. The 
school’s Exvis (for Exploratory Vi- 
sualization) project focuses instead 
on novel techniques for examining 
static, 2D images using both visual 
and auditory methods. 

The Exvis software relies on 
stick figure-like graphical “icons” 
with varying attributes based on 
the data represented. When tightly 
packed to form a visual image, 
these icons form a kind of textural 
map on a computer screen, produc- 
ing varying visible contours and 
features. 

But humans using the Exvis 
software can also evoke differing 
“audio textures” by dragging a 
mouse-controlled cursor across the 
screen. The resulting noises sound 
much like those produced by a 
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gieger counter, but vary according 
to the icon type positioned under- 
neath the cursor. For example, in 
images produced from human CAT 
scan data, brain tumor tissue 
sounds noticeably different than 
does healthy brain tissue. 

So far, the most interest in the 
technique has come from the oil in- 
dustry, says Lowell researcher 
Stuart Smith. To provide a finan- 
cial base for the work, the univer- 
sity in 1990 formed the Institute 
for Visualization and Perception 
Research. The Institute has so far 
drawn funding from four industri- 
al partners, including two major 
oil exploration firms. 

“The thing that looked good to 
us was that they [Lowell research- 
ers] were actually looking at ways 
to display multi-dimensional data 
sets, since we have a lot of applica- 
tions where that’s a problem,” says 
John L. Shanks, a consultant for 
the Amoco Production Co. (Tulsa, 
OK), which signed on with the In- 


stitute last year. 

Like others in the industry, 
Amoco uses gray-scale images pro- 
duced from seismic soundings as a 
way to look for telltale subsurface 
structures that might indicate the 
presence of oil. “What we normally 
get out is one amplitude value for 
each point on the screen or the pic- 
ture,” says Shanks. 

The firm has done some experi- 
mental work with use of color, 
which can add another dimension 
to the image, such as the velocity 
of sound traveling through the 
rock. But Amoco geologists are 
also interested in a variety of other 
parameters, such as rock porosity, 
permeability, clay content, and flu- 
id content. “You can think of 10 to 
15 parameters that you'd like to 
look at, all at the same time. And 
on a screen, that’s difficult to do. 
That’s why we think that if we can 
figure out the right way to take ad- 
vantage of sonification, it could be 
very helpful,” he explains. —W/ : 
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1992 Registration 
Brochures Mailed 


The first mailing of NCGA’s 1992 
conference registration brochures 
went out in early December, with a 
second mailing planned for this 
month. 

To reflect the new divided show 
floor this year, NCGA has pro- 
duced two separate registration 
brochures — one that focuses on 
CAD and engineering workstation 
applications, and one that focuses 
on business and presentation 
graphics. 

If you have not received your 
1992 registration brochure, contact 
NCGA today at 1-800-225-NCGA, 
ext, 310. 


Aftention: Non-Profit 


Organizations and 
User Groups 


NCGA’s 1992 Conference Rebate 
Program can help your non-profit 
organization earn up to $50 for each 


conference registrant it attracts. And, 


there’s no limit to the amount of 
rebate you can earn! Plus, there’s 
more: As an added bonus, your 
group will automatically receive free 
passes to the exposition (a $25 value) 
regardless of the number of confer- 
ence attendees you generate. 

Call Kate Whalen at NCGA at 
(703) 698-9600, ext. 340, for com- 
plete details on how to participate in 
NCGA’s 1992 Conference Rebate 


Program. 
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The Graphics Podium 


This feature presents the ideas of recognized leaders in the computer graphics 
industry. The author's opinions do not necessarily express the opinions of 
NCGA. 
A Call for Open Standards in Electronic Design 
by §. Dennis Witkowski , manager of Graphic Services 
LDI Corporation 


Recently, NCGA made a strategic decision to concentrate its focus on the two 
main segments of the computer graphics industry: CAD and engineering 
applications, and “business graphics,” or digital desktop technology for visual 
communications. Each of these two areas has already accumulated a critical 
mass of users hungry to learn how to maximize their investment in computer 
graphics tools. The issues of systems integration and the exchange of graphical 
information across diverse platforms, in particular, are in the forefront of efforts 
for improvement in both areas of the computer graphics industry. 


As the manager of a creative graphic services department for a major 
corporation, I have struggled with these issues in visual communications for 
many years. Because I also have an engineering background, I have tracked 
that field’s approach to the same need for sharing graphical information with 
great interest. While I cannot say whether their ongoing solution to the demand 
is inherently better, 1 do believe that the CADD community’s more formally- 
organized and open approach to standards has developed readily-accepted 
working solutions at a faster pace than in the printing and design community. 
Many factors account for the different approaches to solving the users’ demand 
for standards in their respective fields. One factor may be that in the engineer- 
ing field, there are many steps in the process of developing an idea into a 
finished product. 


Engineering Design Standards 

As engineering design tools developed, it became apparent that no one 
computer graphics product supplier could provide all of the pieces necessary to 
complete the entire process, at least at a reasonable cost to the majority of 
potential users. Those suppliers found it more feasible to specialize in a 
particular step or steps of the process. 

Because the volume of data required throughout the process is invariably 
large, the users of engineering applications made it clear they did not want to 
enter that data more than once — they wanted to complete the conceptualization, 
design, testing and manufacturing of each product with one common database. 


(See Graphics Podium on reverse) 
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Standards were necessary for the various software pro- 
grams and systems involved to work with the same set of 
data, yet still maintain the functionality necessary to 
accurately and efficiently complete each particular task. 
Much of the same information had to be shared with 
subcontractors and government institutions, all with their 
own particular brands of computing equipment and 
software, and the need for an open, non-proprietary 
standards approach became crucial to the development of 
the engineering computer graphics market. Besides, since 
standards of representing and communicating information 
were already used in the traditional, pre-electronic pro- 
cesses of engineering and manufacturing, electronic 
systems standards were an apparent solution to the need. 


Visual Communications Standards 

In contrast, the development of computer graphics 
standards in the visual communications industry has 
progressed from two ends. At the high end, large compa- 
nies producing visual communications were (and some still 
are) satisfied with proprietary publishing and presentation 
systems because the process is largely contained, and the 
basic data generated, within each company. Whatever 
standards were set for the company were strictly enforced, 
and those standards were for the most part determined by 
the proprietary system installed. 

At the low end, the pioneering small design firms 
implementing graphics systems embraced whatever tools 
became available. As Apple Computer’s Macintosh 
became widely accepted in the graphic design community, 
several proprietary graphics standards were developed, by 
a small number of software developers as well as by Apple 
itself, to facilitate the exchange of graphical information 
among various software programs. Around the same time 
the Macintosh was introduced, Truevision Inc. 

(then known as the Electronic Photography and Imaging 
Center of AT&T) introduced the TARGA series of 
graphics adapters for IBM PCs and compatibles, and a 
good number of software solutions arose for the creation of 
slide presentations using the TARGA standard. In both 
examples, the standards developed, implemented, and used 


were owned and maintained by commercial companies. 


Open Standards 


I do not mean to imply that proprietary means of 
exchanging graphical information, especially when they 
become de facto industry standards, are any less effective 
or efficient than open standards. Assuming that the owner 
of the de facto standard is responsive to suggestions from 
users and other developers, proprietary standards can be 
just as useful as open, committee-developed standards. I 
call for open, instead of proprietary, standards in visual 
communications for two reasons: control and multimedia. 
__ The fact remains that control of that standard, its 
development and refinement to better serve its users, still 


rests in the hands of one company. What if that company 
suffers an economic setback, whether temporary or 
persistent? When the time comes for its management to 
allocate scarce resources, the temptation of delaying or 
eliminating further development of its proprietary standard 
in favor of more profitable goals is a distinct possibility. 
I’m disturbed because of the increased time it would 
take new products to come to market that satisfy my wish- 
list of features to be implemented — not only in that 
company’s products, but of all other products that utilize 
that proprietary standard. This possibility exists today. 
With an open, committee-developed standard, where any 
number of vendors and users are involved in its develop- 
ment, the remainder of the committee picks up the slack. 


Multimedia 

I believe we stand on the threshold of a new era in 
visual communications. The technology some call 
“multimedia” stands poised to change many aspects of our 
lives, and I fully expect my work and that of my colleagues 
in electronic design and print production to include some 
aspect of creating multimedia materials. In the business 
world, we will combine the blending of text, graphics, 
motion and sound with the ability to interactively control 
delivery, in order to more effectively communicate our 
message. In the consumer marketplace, multimedia along 
with new telecommunications technology may finally 
deliver vastly improved home services and information 
delivery long promised for the home. And, perhaps most 
importantly, in our schools, multimedia has already begun 
to prove itself to be a simple, yet powerful tool to better 
educate our children. 


Creating Multimedia 

While the delivery of multimedia is designed to be 
simple, the creation of multimedia materials is more 
complex than printing magazines, catalogs or slides. Any 
number of computer platforms will be utilized for the 
creation as well as the delivery of multimedia materials, 
and a veritable arsenal of software applications will be 
required to produce worthwhile multimedia programs for 
mass distribution. Standards will be required, not only to 
facilitate the exchange of graphical information in the 
creation of multimedia programs, but also to ensure a 
faithful representation of those programs, regardless of the 
computer used for viewing that program. 

The engineering industry has set a worthwhile example 
in cooperation for the purpose of increasing productivity 
and ease of use with computer graphics tools. The poten- 
tial benefits of cooperation in visual communications are 
enormous, and we should do everything in our power to 
facilitate its development through open standards. 


S. Dennis Witkowski is manager of Graphic Services for 
LDI Corporation in Cleveland, Ohio, one of the nation’ s 
largest independent full-service computer firms. Witkowski 
serves as vice chairperson on NCGA's Board of Directors. 
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Delvin 
into 3 


he images displayed on these 
four pages represent some- 
thing of an encore perform- 
ance. Following senior editor Bar- 
bara Robertson’s exploration of the 
highly imaginative worlds created 
by fine artists using 3D tools (see 
“Painting in 3D,” October 1991), 
we decided that the profusion of 
sample images originally submit- 
ted to us by two of the featured art- 
ists—Wynne Ragland and Con- 
stance Lawrence—deserved to be 
culled again for a second look at 
this growing trend toward “3D 
painting.” Ragland’s sometimes 
fantastical, sometimes futuristic 
landscapes appear on the first two 
pages, while Lawrence’s dramati- 
cally colored and lit shapes and ka- 
leidoscopic designs occupy the re- 
maining two pages.—Gary Pfitzer 


Wynne’s 
World 


ynne Ragland, a services 

manager with Media Man- 

agement, a Norcross-Geor- 
gia-based training and consulting 
firm specializing in multimedia 
applications, uses Topas 3D model- 
ing software from AT&T Graphics 
Software Labs (Indianapolis) in or- 
der to create the objects in his 
scenes. Says Ragland, “I use 3D 
models to give my paintings a 
sense of depth. I discover my own 
world in 3D models.” 

Ragland often moves his models 
into AT&T drawing packages such 
as Rio or Tips to modify them, 
place them against drawn back- 
grounds, or texture-map them onto 
other models or drawn objects. As 
Media Management president Cliff 
Johnson says, “Any image of 
Wynne’s may go through a hun- 
dred steps as he first creates the 
model and then maybe warps it, 
extrudes it, bevels it, texture-maps 
it, stretches it, maps it onto some- 
thing else, stretches that, adds 
more models, and maps the result- 
ing image onto other models. The 
image evolves over time.” 


~ Creations 


he images of Constance Law- 


| T 
0 nsta n Ce S | rence, a painter and ceramist 


from Emeryville, California, 
can be said, like those of Ragland, 
to represent a process of evolution. 
Lawrence also turns to Topas for 
her 3D modeling. Unlike Ragland, 
however, she tends to exploit the 
creative possibilities in a single 
model rather than meld models 
and images. “I very rarely start 
out with any idea of where I’m go- 
ing,” she says. “For me, it’s gener- 
ally a random creative process of | 
having fun with the tools and fol- 
lowing my whims.” 

Lawrence’s trademark seems to 
be her use of colored lights. Fre- 
quently (as with the purple, blue, 
and green, snail-shaped object 
shown on the next page), she will 
create transparent models and 
light them from the inside. Law- 
rence’s background as a potter also 
comes in handy. “I have a knowl- 
edge of the three-dimensional as- 
pect of. objects,” she states. “The 
beauty of [translating that skill to] 
the computer is that things can 
convolute, intersect, and overlap in 
ways that you can’t do in reality.” 
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Solid Modeling: Kernel-Style 


The ACIS bandwagon keeps rolling; 
but can If become a standard’? 


By Caren D. Potter 


f all the problems that 

stand in the way of creat- 

ing efficient CAD/CAM 
networks, one of the stickiest is the 
problem of data transfer. With the 
STEP and PDES data exchange 
standards notwithstanding, trans- 
ferring model data completely and 
accurately from one CAD system 
to another has proven to be just 
about impossible. 

In the past year, however, a 
growing number of people have be- 
gun speculating that the ACIS sol- 
id modeling kernel from Spatial 
Technology (Boulder, CO) may 
prove to be the solution for which 
users have long been clamoring. 
The allure of ACIS, according to 
Spatial, is that it is an open solid 
modeler that can serve as a com- 
mon geometric foundation for all 
types of CAD/CAM applications. 

Fueling the speculation that 
ACIS may eventually become the 
de facto data transfer standard of 
the future is the fact that the tech- 
nology has won support from an 
increasing number of software 
vendors, users, and research orga- 
nizations. Indeed, says Scott Ow- 
ens, marketing director at Spatial, 
“In 18 months, 15 of the top 20 
CAD/CAM/CAE vendors will have 
ACIS-based products, and in two 
years there will be more than 40 
ACIS-based engineering applica- 
tions in the marketplace.” 

Among the CAD/CAM vendors 


Caren D. Potter is a freelance writer based in 
Trinidad, California. 
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that already have agreed to 
build—or, rather, rebuild—their 
software around the ACIS solid 
modeling kernel are Aries Tech- 
nology, Autodesk, Cadam, Hew- 
lett-Packard, and Schlumberger. 
In addition, the technology has 
been licensed by 38 academic insti- 
tutions, including Rensselaer Poly- 
technic, Arizona State, Stanford, 
Purdue, and the University of 
Michigan, and by several large 
manufacturing organizations with 
proprietary CAD systems, such as 
Toyota Motor, Mitsubishi, and Al- 
lied Signal. 

In the minds of people such as 


Larry McArthur, president and 
CEO of Aries Technology (Lowell, 
MA), one of the CAD vendors that 
has elected to incorporate the ACIS 
modeler into its own software offer- 
ing, there seems little doubt that 
ACIS will eventually become the ac- 
cepted lingua franca of the CAD/ 
CAM industry. “We signed on with 
ACIS because it has the potential to 
do for proprietary application data- 
bases what Sun Microsystems and 
Unix did for proprietary operating 
systems,” he says, adding that, in 
his opinion, the chances are good 
that ACIS could become a standard. 

Industry analyst Charles Foun- 


A rendering extension: ACIS provides the ability for component 
extensions, called husks, fo be tightly coupled through its object 
interface and application programmer interface. These husks, such 
as the rendering husk developed by Lightwork Design, are being 
developed by third-party component technology suppliers. 
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dyller of Daratech (Cambridge, 
MA) tends to agree that market 
demand could swing in ACIS’ fa- 
vor. “I sense a lot of demand on 
vendors to provide an open sys- 
tem,” he says. “You can’t sell a 
CAD system today that doesn’t 
have a DXF translator. I think 
ACIS will become like DXF. Ven- 
dors will bow to the demands of the 
marketplace and provide a model- 
er using the ACIS data structure, 
while perhaps still selling their 
own.” 


ACIS Skeptics 

But though the excitement sur- 
rounding ACIS is broad, it is far 
from universal. Some who readily 
admit that ACIS is a good modeler 
say that, despite that fact, it can 
never be an industry standard. As 
evidence, they point to those CAD/ 
CAM vendors that have not 
jumped on the ACIS bandwagon. 
These include, most significantly 
perhaps, companies such as SDRC 
(Milford, OH), Computervision 
(Bedford, MA), and Parametric 
Technology Corp. (PTC; Wal- 
tham, MA). Together, these 
companies own almost half of 
the solid modeling market, 
and they report no plans to in- 
corporate ACIS into their prod- 
ucts. Given that, it’s not at all 
clear that ACIS’ future as a stan- 
dard is assured. 

ACIS, which was introduced in 
December 1989, is not a solid mod- 
eler in the sense that an end user 
can buy it, tear off the shrink 
wrap, and be off and running. 
Rather, it is a source code that is 
licensed by software developers. It 
has been described as “a math li- 
brary,” a package of “solid model- 
ing sub-routines,” and “a format 
for storing 3D data.” 

To use Spatial Technology’s 
term, ACIS is a solid modeling 
“kernel.” It is an object-oriented, 
precise, boundary-representation 
geometric modeler written in the 
C++ programming language. As 
a kernel, it is distinguished by a 
modular and extensible architec- 
ture designed to be a foundation 
for custom applications. 

ACIS provides a software devel- 
oper with advanced geometric 
modeling functions “and not much 
else,” according to Dick Sowar, 
vice president for research and de- 
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CAD/CAM 


velopment at Spatial Technology. 
“Our customers tell us that they 
like ACIS for what it does, but 
they like it as much for what it 
doesn’t do,” he says. 

Sowar compares ACIS to a car’s 
engine, which is just one compo- 
nent, albeit a critical one, in an en- 
tire car—or in this case, an entire 
CAD software package. As such, 
CAD vendors must do quite a bit of 
work before they can bring an 
ACIS-based solid modeler to mar- 
ket. As industry analyst Foun- 
dyller wryly notes, “ACIS is one of 
these kits that says, ‘Some Assem- 
bly Required.’ ” 

“ACIS provides nothing except 
object definition,” says Meg God- 


standard format for solid data 
which will allow users to transfer 
solid models between applications. 
The reasoning goes like this: If 
many CAD/CAM vendors base 
modeling packages on ACIS, or of- 
fer ACIS compatibility at the least, 
users will be able to transfer solid 
models between applications from 
different vendors the way they 
now transfer 2D Autocad drawings 
using the DXF format. 

ACIS as a standard could also 
give users greater flexibility when 
buying applications software. For 
example, explains Larry McArthur, 
“If there are many applications 
based on the same solid modeler we 
use, our customers could put togeth- 
er a system from engineering 
through manufacturing with the 
best point solutions. They would not 
be held back by having to consider 


Software vendors such as Aries Technology feel that ACIS will allow 
them to greatly enhance their solid modeling capabilities. 


frey, marketing manager for ad- 
vanced modeling products at Auto- 
desk (Sausalito, CA). “The CAD 
vendor has to add a user interface 
and editing capabilities, for exam- 
ple. There is a tremendous amount 
of work to be done to turn it into 
an end-user product.” 

In fact, only one CAD vendor 
has finished the task—Control 
Data Corp./Volkswagen’s ICEM 
Systems GmbH (Hanover, Germa- 
ny). It is unlikely that we will see 
an ACIS-based modeler from a US 
company before mid to late 1992, 
although no one would provide an 
official release date. 

The promise behind ACIS is 
something the 3D modeling com- 
munity has been missing so far—a 


only those that have database com- 
patibility with Aries.” 

It’s important to note, however, 
that those who have made a com- 
mitment to ACIS have done so not 
just because they think it will be- 
come an industry standard. In 
many cases, vendors simply felt 
that adopting ACIS would allow 
them to provide advanced model- 
ing capabilities beyond what they 
could create on their own. 

“I saw ACIS as an opportunity to 
leapfrog my own technology,” says 
McArthur of Aries. Autodesk’s 
Godfrey agrees. 

According to Godfrey, ACIS will 
allow her company to address two 
current drawbacks to solid model- 
ing: foot-dragging performance, es- 
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pecially on PCs, and inaccurate 
model information that limits the 
usefulness of solids in downstream 
applications. Performance of an 
ACIS-based solid modeler will be 
better than that of earlier solid mod- 
elers, Godfrey says, because ACIS 
stores wireframes, surfaces, and so- 
lids in a single data structure. 

“Some solid modelers appear to 
have integrated solids, surfaces, and 
wireframes, but the vendor has ac- 
tually linked several applications,” 
she says. “Ihe data isn’t really inte- 
grated, even though the vendor has 
done a good job of making it look 
that way to the end user. There is a 
tremendous performance price the 
user pays when the data isn’t inte- 
erated. Our first test of ACIS shows 
us that it will improve performance 
dramatically.” 

The criticism that solid model- 
ing data is not accurate enough for 
applications such as automated 
machining can also be overcome in 
a solid modeler based on ACIS, ac- 
cording to Godfrey. “ACIS is with- 
out a doubt the highest precision 


CAD/CAM 


you can get for model definition,” 
she says. “It has double-precision, 
floating-point accuracy.” 

ACIS will also provide better 
geometric coverage than today’s 
solid modelers, adds Richard 
Jones, R&D manager for Hewlett- 
Packard’s (Fort Collins, CO) me- 
chanical division. “Up until rela- 
tively recently, solid modelers 
were limited to analytic geome- 
try —things like planes, cones, and 
spheres,” he says. “A system like 
ACIS gives you the opportunity to 
model sculptured surfaces.” 


Spatial is Confident 

While it’s too early to tell wheth- 
er ACIS will become an industry 
standard, Spatial Technology’s 
own predictions are rosy. “We be- 
lieve that 50 percent of model ge- 
ometry created by 1993 will be 
ACIS-based,” says Sowar. The fig- 
ure, he explains, includes those 


models created by manufacturers 
who have their own proprietary 
CAD systems. 

Spatial’s Scott Owens also points 
to his company’s relationship with 
Autodesk as a reason to be opti- 
mistic about the future. “Autodesk 
is scheduled to release Autocad Re- 
lease 12 in mid-1992, and it will be 
ACIS-based. Therefore, it stands to 
reason that DXF must be modified 
to support ACIS data structures,” 
he says. “Further, there are 4500 
applications in the US alone that 
support DXF in and out. There are 
over 10,000 worldwide. Needless to 
say, the potential for becoming a 
standard based upon the number 
of applications that will modify 
their DXF to be compatible with 
Release 12 of Autocad is over- 
whelming.” 

Still, the skeptics have their 
doubts. As might be expected, the 
strongest doubts are expressed by 
those CAD vendors who have yet 
to adopt ACIS technology. 

“ACIS would only become a 
standard if everyone agreed on it,” 


hile ACIS has succeeded in garnering the 

most support and publicity in the last year, it 
is not the only solid modeling toolkit available to 
software developers. Among the companies com- 
peting for a share of that market are XOX Corp., 
Ricoh Corp., Computervision, and General Motors’ 
EDS subsidiary (which acquired the Parasolid 
product along with the Unigraphics CAD system 
from McDonnell Douglas last November). 

The products from these companies resemble 
ACIS in that they are mathematical foundations 
on which software developers can build applica- 
tions. They differ from ACIS in such areas as the 
amount of functionality they contain or the mathe- 
matical approach they take to solving the problems 
of solid modeling. 

DesignBase from Ricoh (Software Research Cen- 
ter; Santa Clara, CA), for example, provides fea- 
tures such as hidden-line display and shading, 
which are not part of the ACIS kernel. DesignBase 
has only one US taker so far—Adra Systems. De- 
signBase was introduced in the US at Autofact 90, 
according to Robert Lenskold, director of market- 
ing and sales, but had previously been selling in 
Japan, where it was developed. 

According to Ralph Mayer, vice president of 
product development at Adra, his company com- 
pared ACIS and DesignBase and chose the latter 
for two reasons. First, since Adra didn’t have an 
existing solid modeler, it chose DesignBase because 


it comes with more than just a kernel of solid mod- 
eling routines. “DesignBase contains everything 
you'd want in a solid modeler—a modeling engine, 
hidden-line display, shaded images. Many compa- 
nies that bought ACIS already have those things, 
but for us to go out and develop them would have 
been a substantial job.” 

Mayer also preferred DesignBase for its ability 
to handle complex surfaces. “In terms of surface 
integration, like putting a fillet between any two 
kinds of surfaces, Ricoh is ahead of probably any- 


One company making use of the Shapes product is 
Wisdom Systems. 
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@ THE Best Way To GET PEOPLE INTO 
=| YOUR DESIGNS AND DRAWINGS. 


One of the best ways to get people involved because you can see exactly how your 


HUMANCAD 


with your designs is to put human figures in 
them. And the fastest, easiest way to put 
people in your designs and drawings is with 
Mannequin.” 

This revolutionary software lets you draw 
people of any size and shape automatically. 
Then it works hand in hand with your design 
and drafting program to let you easily place 
the people you create in your architectural 
renderings. 

Mannequin people can test the design of a 
space, provide realistic walk-throughs, even 
grasp objects and show you what real people 
would see from any part of the room. The 


result — you spend less time redesigning 
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design works. 

Mannequin, which is also ideal for indus- 
trial design, is compatible with AutoCAD® 
Autodesk® 3D Studio," Autodesk® Animator 
Pro," Generic CADD® Micrografx® Designer," 
and most other popular PC CAD and graphics 
programs. 

To find out more—or for the name of your 
Mannequin dealer —call us toll-free at 
1-800-437-4441. 

And get people into your designs. 


1800 Walt Whitman Road, Melville, NY 11747. Tel: 516-752-3568 Fax: 516-752-3507. 


© Copyright 1991, Biomechanics Corporation of America. All rights reserved. 
Mannequin is a product and trademark of the HUMANCAD Division of Biomechanics 


Corporation of America. All other company and product names are trademarks or registered 


trademarks of their respective companies. 


lf there were a printer that could give you this kind of color, 
would you still make your presentations in black and white? 


Do your business presentations go in one eye and out models—the economical Model 40 with 4MB of memory 
the other? The Colormate™ PS can easily and affordably and 17 resident fonts, and the fully featured Model 80 
give them the impact they deserve. Enhancing your with 8MB of memory and 35 resident fonts. Both 
work with truly amazing color, from brilliant primaries to feature reliable 300 DPI thermal transfer technology. 
soft pastels. All Pantone® approved. For your free Color Presentations Guide and more 


information, call 1-800-NEC-INFO. Or call 
NEC FastFacts, 1-800-366-0476, document 
#26567, for info via fax. 

After all, the world isn’t black and 


The Colormate PS integrates readily with any net- 


work, PC or Mac. And it’s compatible with most 
popular business presentation and graphics soft- 
ware. Of course, Adobe” PostScript® is stan- “ 


dard. The Colormate PS comes in two white, why should your presentations be? 


© 1992 NEC Technologies, Inc. Colormate is a trademark of NEC Corporation 
Adobe and PostScript are registered trademarks of Adobe Systems, inc 
Macintosh is a registered trademark of Apple Computer Inc 

Pantone is a registered trademark of Pantone, Inc. 
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says Steven Walske, president of 
Parametric Technology. “But the 
only people who agree on it now 
are those who don’t have a position 
to protect in the solid modeling 
marketplace. The leaders today 
are Parametric, IBM/Catia, Com- 
putervision, and SDRC, and as far 
as I know, none of them has any 
intention of adopting ACIS.” 

Indeed, Computervision recently 
announced a product that will 
compete with ACIS (see sidebar). 
As for SDRC, Chuck Kuess, vice 
president of product management, 
says, “We have more experience 
and more technology invested in 
our own solid modeler than what 
we see available in ACIS. To go to 
a kernel would have been a step 
backward. If there’s a standard 
that’s presented to the community, 
I would guess it would come 
through PDES/STEP.” 

Perhaps the strongest argument 
against ACIS becoming a standard 
comes from those who say it’s just 
impractical to expect one solid 
modeling kernel to meet the needs 


CAD/CAM 


of all CAD systems. 

“ACIS is supposed to be like a 
car engine that will be used by all 
car manufacturers in the world,” 
says PTC’s Walske. “But I think 
that is about as practical in CAD/ 
CAM as it is in the automobile in- 
dustry. There is an inherent rela- 
tionship between an engine and a 
car. People spend years designing 
engines that work with certain 
transmissions, that work with the 
exterior styling of the automobile, 
that differentiate on the basis of 
performance versus fuel economy. 
Having one engine that fits all 
sizes just won’t work.” 

Interestingly, Walske is support- 
ed in his argument by Hewlett- 
Packard, a company that intends 
to make ACIS a key component in 
a future release of its CAD/CAM 
software. Although HP obviously 
values the modeling technology, it 
does not endorse the idea of ACIS 


becoming a standard. 

“In our opinion,” says HP’s Rich- 
ard Jones, “it will be very difficult 
to promote a solid modeling engine 
as an industry standard. The needs 
for modeling are diverse, and to 
provide a standard engine that fits 
everyone's needs is very difficult.” 
Indeed, another HP spokesperson 
goes so far as to say that the idea of 
having the industry standardize on 
ACIS is “dangerous,” since it 
would be too limiting for users and 
too difficult for vendors to be inno- 
vative in software design. 

Despite such arguments, Spatial 
Technology and its staunchest sup- 
porters remain confident. And they 
fully expect user demand to pres- 
sure the more reluctant CAD ven- 
dors to jump on the bandwagon. 

“Manufacturers with in-house 
CAD systems based on ACIS will 
put pressure on their suppliers to 
be compatible with ACIS,” says 
Spatial Technology president John 
Rowley. If that happens, the roll- 
ing ACIS bandwagon may be un- 
stoppable. CGW 


one in the world,” Mayer says. 

DesignBase’s approach to defining surfaces is the 
main technical difference between it and ACIS, ac- 
cording to Lenskold. “Ricoh developed a technique 
called the Gregory patch which guarantees G1 con- 
tinuity when you put patches together,” he says. 
“This gives us surface-manipulating capabilities 
that are just not possible with a NURBS-based sys- 
tem like ACIS.” 

Although ACIS is the kernel with the highest 
number of licensees so far, Shapes from XOX Corp. 
(Minneapolis) and Parasolid from EDS (St. Louis) 
are ahead of ACIS in the race to get a product out 
the door. Shapes, for example, is the basis for the 
advanced geometry modeling component of Wis- 
dom Systems’ Concept Modeller. Other CAD ven- 
dors that have licensed Shapes are Swanson Anal- 
ysis Systems and Cadkey. 

For its part, Swanson has incorporated Shapes 
into Revision 5.0 of the ANSYS finite-element 
analysis program, due to be released next month. 
According to John Swanson, president of Swanson 
Analysis, working with Shapes has allowed his 
company to “reduce our Booleans and solid model- 
ing cycle by two years. This has been crucial in 

helping us meet our customers’ needs.” 

Although Cadkey only informally announced its 
relationship with XOX in November at Autofact 

91, the company reports plans to have a product 
incorporating XOX technology available in 1992. 

_ One way Shapes claims to differ from ACIS is in 

its ability to handle problems that require higher 
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dimensional solutions. That ability, says Dr. Pra- 
deep Sinha, chief architect of Shapes, stems from a 
unique bottom-up design that allows operations to 
be completely generalized, providing for very natu- 
ral extensions. “We have already done some fourth- 
dimensional (space/time) work with Shapes,” says 
Walter Stull, director of marketing for XOX, “and 
that’s something no other system has been able to 
do. Another unique advantage of the Shapes design 
is the parametric evaluator interface, which allows 
the user to add geometric representations other 
than NURBS, such as Gregory patches, Coons 
patches, and user-defined geometries.” 

Parasolid has been around the longest of any of 
the solid modeling toolkits. It is part of the Uni- 
graphics CAD system and also the foundation for 
ICAD’s solid modeler, the ICAD System. Parasolid 
has also been licensed by companies such as General 
Dynamics, Allied Signal, and British Aerospace for 
use in their in-house CAD systems, according to 
John Baker, Unigraphics CAD product manager. 

The newest entry in the kernel market is Com- 
putervision’s product, CV-DORS, having been offi- 
cially announced in November. CV-DORS consists 
of object-oriented software libraries which provide 
access to an integrated wireframe, surface, and sol- 
id modeler. It is similar to ACIS in that it is avail- 
able to third-party developers and can be custom- 
ized. CV-DORS can be used independently of Com- 
putervision’s CADDS system, but also gives a de- 
veloper the option of maintaining geometry and da- 
tabase compatibility with CADDS.—CP 
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APPLICATIONS 


Antarctic Insights 


scientific visualization offers a clearer picture 
of the potential effects of global warming 


By Gary Pfitzer 


s one of between 10 and 20 

glaciologists in the world, 

Doug MacAyeal has taken 
his study of glaciers into an area of 
potentially global significance. An 
associate professor in the Geophys- 
ical Sciences Department at the 
University of Chicago, MacAyeal 
has focused his attention—not 
upon the glaciers that move down 
the sides of mountains—but upon 
the continental ice sheet of Antarc- 
tica. His understanding of glacial 
melting—an understanding that 
has been sharpened by his use of 
the Mac-based scientific visualiza- 
tion software package Spyglass— 
may facilitate his ability to make 
convincing predictions about the 
effects of global warming upon 
Antarctica and the rest of the 
world as well. 

MacAyeal is particularly inter- 
ested in obtaining a clear picture 
of the displacement of the Antarc- 
tic ice sheet (10 to 15 kilometers 
deep at its thickest point) as a re- 
sult of melting. This melting, 
which could occur as a result of the 
“greenhouse effect,” in which solar 
radiation trapped by pollutants 
causes a warming pattern, might 
someday trigger worldwide flood- 
ing. As MacAyeal indicates, 
whether substantial Antarctic 
melting (or even collapse of the ice 
sheet) does take place will depend 
to some extent upon the degree of 
friction that exists between the 
bottom of the ice sheet and the 


Gary Pfitzer is an assaqciate editor of Comput 
er Graphics World. 
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bedrock underlying it. A low level 
of friction between these two lay- 
ers could accentuate melting by 
causing the edges of the Antarctic 
ice sheet to slide faster than usual 
into the ocean. 

“It’s sort of like the cork on a 
bottle,” says MacAyeal. “The ice 
temperature may only have to be 
raised enough to cause a little bit 
of melting on the edge [of the ice 
sheet], and that may be adequate 
[in the absence of friction] to pop 
the cork and loosen the hold the ice 
has on the rock.” 

MacAyeal uses Spyglass (from 
Champaign, Illinois-based Spy- 
glass Inc.) to get a clearer look at 
the process of ice sheet displace- 
ment and the forces of fluid dy- 
namics associated with it. He 
starts with Landsat pictures of the 


ice sheet taken at different points 
in time (for example, 1987 and 
1991) and uses the velocity field 
(horizontal flow of the ice as deter- 
mined by examining the pictures) 
as input to fluid dynamics equa- 
tions. Once he has “ground” the 
complex equations through Cray 
supercomputers, MacAyeal ob- 
tains an estimate of the frictional 
field: arrays of numbers that tell 
him what the degree of resistance 
is at the ice bed. It is at this point 
that Spyglass is particularly help- 
ful in allowing MacAyeal to graph 
these numbers in various ways. 
“Fluid dynamics,” MacAyeal ex- 
plains, “is complicated and ugly— 
ugly in that if I were to try and 
show something at the blackboard, 
I would probably write down two 
equations every minute for an 


Glimpsing a dangerous possibility: This view of West Antarctica, 
enhanced with Spyglass software, reveals parts of the continental 
bedrock (yellowish areas) to be below sea level by more than 1000 
meters and, thus, in an unstable position. This and other recently 
visualized information is helping glaciologist Doug MacAyeal to 
determine the likelinood of significant melting of the ice sheet. 
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hour, and they wouldn’t give you a 
gut feeling for what is going on. 
But when you can isolate individ- 
ual terms and image them using 
contour maps or graphs or color 
plots—the kind of thing that Spy- 
glass does—you can get that gut 
feeling.” 

As one specific example, Mac- 
Ayeal can transfer his supercom- 
puter data to a Mac IIfx and use 
Transform, one of the Spyglass 
modules, to open up the numerical 
arrays and assign colors to various 
components of the glacial velocity 
so that a resulting map will be 
blue where the ice movement is 
slow and red where it is fast. An- 
other Spyglass module, Format, 
aids MacAyeal in laying out the 
Transform image in a sophisticat- 
ed manner (with titles, scales, col- 
or bars, arrows, and captions) for 


Keeping Track of Tractors 


Mi: of us have faced at one 
point the seemingly daunting 
task of organizing boxes and 
stacks of personal photographs. 
The chore often seems so cumber- 
some that we just keep shoving the 
photographs back into desk draw- 
ers and hope for the right rainy- 
day opportunity to organize every- 
thing into photo albums. With that 
in mind, consider the challenge 
facing Caterpillar Inc., the Peoria, 
Illinois-based manufacturer of 
heavy construction equipment, 
which owns anywhere between 
100,000 and 150,000 images of 
various pieces of equipment. 
What’s worse, the images, ranging 
from shots of tractor compartments 
to individual radiators and pistons 
(and even historical photographs of 
equipment being drawn by mules 
and oxen) keep turning up any- 
where throughout Caterpillar’s 
plants around the country. 


Image Snafu 

Caterpillar, which relies upon 
having a stockpile of imagery for 
promotional pieces, spec sheets, 
and parts books, began trying to 
get a handle on its immense image 
management problem as far back 
as five years ago. Says Doc Evans, 
an image analyst whose current 
position at Caterpillar was created 
two years ago, “It [image manage- 
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presentation purposes. 

Prior to encountering Spyglass, 
MacAyeal attempted to feed his 
supercomputer data to a Hewlett- 
Packard 9000 workstation running 
a graphics package for contouring 
and vector imaging from the Na- 
tional Center for Atmospheric Re- 
search (NCAR). “The output 
looked like something that would 
come off of a pen plotter,” says Mac- 
Ayeal. “I could not get fancy color 
images of the ice sheet unless I 
wrote a Fortran program first.” 

According to MacAyeal, the Spy- 
glass interface lets him simply pre- 
sent his data and use his mouse to 
select what he wants done with it. 
While he admits that workstation 


ment] was a problem because we 
had people ‘recreating the wheel.’ 
Although photos already existed 
within the company, people were 
going out and doing their own 
shots instead because they didn’t 
know where to start looking to find 
something. I would say it was cost- 
ing us in the neighborhood of 
$100,000 per year at least.” 
Nowadays, Caterpillar can boast 
about its Image Center, which con- 
tains a suite of equipment ready to 
produce a desired picture for an 
employee within the space of a 
five-minute vis- 
it. With three 
News worksta- 
tions from Sony 
Corp. “(Park 
Ridge, NJ) and 
a Sony laserdisc 
player/recorder, 
the Image Cen- 
ter can both 
capture and re- 
trieve images at 
the same time. 
The Caterpil- 
lar image man- 
agement sys- 
tem is a video- 
based system. A 
video camera 
initially cap- 
tures a photo- 
graph, nega- 


packages are no doubt catching up 
to Spyglass’ level of efficiency, he 
has been able, as he says, “to pro- 
duce more images of disparate 
data sets than I could have before 
in five months.” 

Adds MacAyeal, “We are under- 
standing more and more the prop- 
erties of the Antarctic ice sheet— 
how viscous it is and what its fric- 
tion is at the bed—and that is 
what we will need to know before 
we can tell how fast it’s going to 
move and whether it will ‘uncork’ 
or not.” Spyglass will provide a big 
payoff when MacAyeal begins to 
need slick, sophisticated pictures 
to back up his predictions and con- 
vince fellow scientists of his 
claims. He’s hoping that these pic- 
tures will allow him and others to 
see more than just the tip of the 
iceberg. CGW 


tive, slide, or art piece placed be- 
fore it and feeds it to the laserdisc 
player/recorder, which passes it to 
one of the Sony workstations. One 
workstation serves as a capturing 
station while the other two ma- 
chines serve as a look-up station 
and a server. A Viper video board 
from Santa Clara, California- 
based Parallax Graphics Inc. re- 
sides in both the Sony capturing 
and look-up workstations. 

In arriving at an image manage- 
ment solution, both Evans and 
Caterpillar’s photo editor, Wayne 


Video-based image management is helping 
Caterpillar Inc. to centralize control of tens of thousands 
of company photographs. The system, which includes 
sony workstations and Parallax video boards, lets users 
access 18 images simultaneously. 
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THERE'S SAFETY IN THIS NL 


AutoCAD? Improved 11 
times. You've asked and 
we've responded: AutoCAD 
Release 11 is full of the fea- 
tures and functions you need 
to do your job better. 


Draw on new resources. 
AutoCAD’ enhanced user 
interface streamlines produc- 
tion drafting tasks. New 
dialogue boxes ease the cre- 
ation, placement and editing 
of text. You also get total con- 
trol over the size, style and 
color of dimensioning. Flexible 
-new coordinate input methods 
speed the development of com- 
plex geometry. And context- 
sensitive help is there whenever 
you need it. 


Design with new tools. New 
viewing, layout and plotting 
functions help you express 
your ideas more effec- 
tively. Using your3D " 
model, you can lay out 
drawings with the 3D 
and 2D views you desire, 
with full control over 
each view’ orientation, 
scale and layers. Once 
complete, each view can 
be further detailed with 
text and dimensions to pro- 
duce and plot exactly the 
drawing you want. 
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Share work in new ways. With 
full networking support, you 
can share the workload to get 
the most from all your resources. 
A new reference file capability 
allows base drawings and data 
to be shared between many 
drawings without repetitive 
copies being made. This assures 
consistency and accuracy 
throughout a project by allowing 
disciplines to work more effec- 
tively together. 


AutoCAD is your safest bet. 
And the smart choice. AutoCAD 
is the most widely used, exten- 
sively taught and technically 
advanced desktop CAD system 
available. So you can count on 
active development and con- 
tinued improvements. Get more 
information and your AutoCAD 
Release 11 brochure by calling 
Autodesk today at 800-445-5415. 
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AutoCAD isa registered trademark of Autodesk, Inc. 
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must be 
seeing 
things. 


The IBM RISC System/6000. Knockout scientific visualization at prices that 
wont knock you out. 


Suddenly, cold calculations become images. from 33 to 72.The family also offers a full range of 
Reams of data take on new and immediate signifi- graphics capabilities, including the GLO with perfor- 


cance. That’ scientific visualization. And IBMs got it. mance of 990K 3D vectors per 
second and 120K Gouraud-shaded 


polygons per second. Complete 


At the high end of the spectrum, there’ the widely 
acclaimed [BM POWER Visualization System. At its 
heart is the [BM POWER Visualization Data Explorer. 
It's a total working environment, as easy for novices as it 
is sophisticated 
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workstations start as low as 
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The RISC System/6000 also 
supports over 100 third-party visu- 
alization solutions in areas such as 


this advanced 


Electron density ab- 


environment initio calculation Scientific imaging, data visualiza- 
runs on the of drug molecule. tion and design visualization, and 
IBM RISC a full range of leading industry APIs like graPHIGS," 
System/6000" GL" and X Windows System:” 
family, at prices ‘To see your way clear to great new scientific 
Earth's upper atmosphere over Southern Hemisphere. that are a sight visualization solutions on the 
9/30/87. Data Courtesy of NASA/GSFC-NSSDC. fo. core eyes. RISC System/6000 family, call 
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Sliger, believed that a video-based 
system was a must. “Video [ana- 
log] was the only way to go,” says 
Evans, “because we could store only 
so many images digitally and not 
eat up computer memory.” Adds 
Shier, “Digital storage, with mag- 
netic disks, would have been cost- 
prohibitive and a space problem. We 
could just imagine this big room full 
of daisy-chained hard drives.” 

Sliger admits that since Cater- 
pillar’s decision to adopt video- 
based image management, ad- 
vances in image compression have 
minimized some of the space con- 
cerns of digital storage, but he is 
nevertheless pleased with the 
speed of the Image Center’s sys- 
tem. “The analog approach offers 
us very fast searches. It takes 
about a second and a half to 
browse through one [laserdisc], 
which holds 43,500 images.” 

Sliger states that a video board, 
such as the Parallax Viper board 
at work in the Sony workstations 
at Caterpillar, is typically used for 
digitizing live video into the com- 
puter, but that the Image Center 
uses it to digitize still images. “Our 
laserdisc player/recorder is playing 
an NTSC [National Television 
Systems Committee] image,” he 
adds, “and we are trying to get 
that image into the computer. 
Rather than having digitized all of 
our images [at the beginning], we 
use the video board just to digitize 
something as it is called up to be 
looked at.” 


18 at a Glance 

Evans mentions another attrac- 
tive aspect of the Image Center’s 
system: the presence of a Windows 
program, which lets the user who 
is performing a search at the look- 
up station view 18 images on the 
screen at once. In addition, a Sony 
UP-5000 color printer can be har- 
nessed to let the user take away a 
quick copy of an on-screen image, 
if desired. 

Caterpillar received assistance 
in implementing its new solution 
from Image Concepts Inc., a Marl- 
boro, Massachusetts-based VAR 
(Value-Added Reseller) of image 
retrieval systems. In the early 
stages of evolving a system, ac- 
cording to Evans, Caterpillar tried 
to put photos in black binders for 
people to leaf through. At a later 
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stage, Evans attempted to convert 
all of the company’s images to slide 
form and then send them to out- 
side sources for further conversion 
to videotape and then to laserdisc 
format. It was an eight-month 
process with a large possibility for 
images to slip out of sequence. 
While the company, Evans esti- 
mates, invested roughly $130,000 
to set up its image management 
system, he stresses that with the 
recouping of the $100,000 that 
used to be lost annually to ineffi- 
cient image management, “We 
wrote this [investment] off in 


about a year.” 

While Evans has managed to in- 
corporate just 36,000 of the esti- 
mated 150,000 Caterpillar images 
into his system thus far, he knows 
he is now on a successful road to 
image management. “Caterpillar 
employees used to dread coming in 
[to the Image Center], thinking 
that they were going to have to 
spend two or three hours going 
through book after book of photo- 
graphs. Now they tell the comput- 
er what they’re looking for, and 
boom, it’s going to find it quickly. 
And, they sometimes come in 
thinking they know what they’re 
looking for, and once they get onto 
the computer, they come away 
with something even better.”—GP 


Computer Carpeniry 


t Big Timberworks Inc. in Gal- 
latin Gateway, Montana, the 
emphasis is on old-fashioned, solid 
construction, and craftsmanship. 
Each year, the manufacturer of 
traditional timberframe homes 
creates less than a dozen buildings: 
heavy timber structures with the 
mortise and tenon joint style (in 
which a wooden projection fits a 
cavity in the way that a chair rung 
fits a hole in a chair leg) brought to 
America by the English settlers. 


With this classic approach, it is not 
hard to imagine that the small 
company might resist anything 
with a high-tech connection. What 
did eventually win Big Timber- 
works over, however, was the ease 
of use of the Vellum 2D CAD soft- 
ware package from Ashlar Inc. 
(Sunnyvale, CA). 

In deciding to purchase Ashlar 
Vellum, Big Timberworks passed 
over Autocad, Versacad, Claris 
CAD, IDD Dreams, and Graph- 


Classic wooden structures from Montana's Big Timberworks Inc. are 
being produced as precisely as ever—but now even more 
efficiently—as a result of the ease of use found in Ashlar’s Vellum 2D 


CAD software package. 
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soft’s Minicad. Says designer Mi- 
chael “Bake” Riebeek, “At the 
time, Vellum was the only product 
with an intelligent cursor. It told 


me when I was straight [in line] or ° 


when I was at an endpoint or mid- 
point. I could draw in it. I didn’t 
have to memorize different key 
combinations at the beginning just 
to go ahead and draw.” 


Bottleneck Buster 

Ashlar Vellum’s simplicity has 
helped Big Timberworks ease bot- 
tlenecks in the design process and 
step up its production of houses 
from several per year to 10 such 
structures. “Whereas once it took 
two guys about three weeks to fig- 
ure a frame,” he states, “I can now 
track two frames simultaneously. 
As long as I have my [computer] 
model, I’m just pulling parts off of 
that model on-screen and dimen- 
sioning them. I can dimension one 
part and quickly go to another 
drawing and dimension another 
part and keep eight people busy 
outside cutting.” 

Big Timberworks uses Vellum 
(running on a Mac IIfx) most fre- 


HiRes QFX™ 


Digital Retouching, 
Photocomposition 
and Special Effects 


Demonstrating the power $8 
and flexibility of HiRes QFX, # 
Retro was assembled 
from five 8x10 and twelve & 
2-1/4 transparencies ® 


HiRes QFX, the program that brings image processing, 
editing and special effects to high resolution digital 
graphics, now adds pressure sensitive Brushes, 
superlile™, SmartFill™ and multiple cell paint buffers. 
HiRes QFX is the most flexible, comprehensive and 
practical way of creating and manipulating true high 
resolution images on a PC. HiRes QFX was designed 
for graphics professionals who need both graphics 
sophistication and productivity. Functions like the Pro- 
cessing Queue which allows unattended application 
of multiple effects, and Custom Menus let you tailor 
HiRes QFX to your specific project flow and produc- 
tion environment. Requires Truevision TARGA, TARGA+ Or 


AlVista graphics adapter. 


Ron Scott Inc e 1000 Jackson Blvd 
Houston TX 77006 e 713.529.5868 
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APPLICATIONS 


quently to figure out the trigonom- 
etry associated with a building 
frame—especially in a roof system. 
“Locating two strut members to a 
principal rafter [in a roof] has al- 
ways been an exercise in trigonom- 
etry that was very slow and ex- 
hausting,” explains Riebeek. Even 
though, prior to acquiring Vellum, 
members of a building team would 
check each other’s math before 
marking an expensive beam for 
cutting, errors inevitably occurred. 
Furthermore, with 300 joints in a 
typical frame, Riebeek states, “It 
would sometimes take as long to 
design the building as to actually 
cut it.” Now, with the software 
package, Riebeek can decide to 
move a strut and automatically as- 
certain what the new dimensions 
of the frame are—without having 
to “retrig” the measurements. 

In addition to helping Big Tim- 
berworks obtain simplified, error- 
free trigonometry, the new system 
lets the company use working 


Scientific Devices carries a wide variety 
of computer supplies. In STOCK- 
Immediate Delivery and Best Prices! 


ELECTROSTATIC SUPPLIES 


Hewlett-Packard * CalComp * Versatec 


THERMAL PRINTER SUPPLIES 


Mitsubishi Electric * Mitsubishi/Shinko 
Benson * QMS * OCE * Toyo 
Versatec * CalComp 


PEN PLOTTER SUPPLIES 


Hewlett-Packard * Houston Instrument * CalComp 
Roland * Graphtec * Ioline * Numonics * OCE 


OPTICAL MEDIA 


INK JET SUPPLIES 
Hewlett-Packard * Sharp 


LASER PRINTER SUPPLIES 


SCIENTIFIC DEVICES DISTRIBUTORS 
180 Bergen Turnpike 


Ridgefield Park, NJ 07660 


(201) 440-1400 Ext. 48 
(800) 631-1917 


CIRCLE 39 ON INFORMATION CARD 


drawings (rather than thumbnail 
sketches) right from the beginning 
in discussions with clients and ar- 
chitects. And, of course, last-min- 
ute changes are simpler than be- 
fore. In addition, Vellum’s ease of 
use allows more Big Timberworks 
employees to get involved and fur- 
ther reduce the possibility for the 
design bottlenecks that were so 
common at one point in time. 

“Vellum is so friendly,” Riebeek 
adds, “that if the people outside 
chopping wood need to know some- 
thing, and I’m really busy, they 
can fire up the machine, open up 
the file, measure the part that 
they're curious about, and go out 
and complete their work.” 

What this sort of productivity 
means for the company as a whole 
is more freedom to experiment 
with refining its distinctive tim- 
berframe style. “Whereas once we 
could make perhaps just one style 
of truss per building, now we can 
just sit and play with ideas,” says 
Riebeek. It seems as if Big Timber- 
works has found a way to preserve 
old-time quality and stay on the 
high-tech bandwagon.—GP 
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In fact, for the past seven years, CGW has been the 
best read graphics magazine at NCGA. 


COMPUTER GRAPHICS WORLD 


CGW is the premier computer graphics publication. 
Not only is it the best-read publication at NCGA by 
a margin of 2 to 1, but CGW has won more than 16 
awards for editorial excellence and 14 independent 
readership studies. Targeted editorial plus bonus 
show distribution makes 

this issue a must for your 

marketing program. 


Advertising Closing: 
February 1, 1992 


*1991 NCGA Attendee Survey. 


NCGA SHOW DAILY 


Official publication of NCGA ’92. Many of the computer 
graphics industry's most influential buyers will be at 
NCGA, 90% of whom directly influence their company’s 
purchases of products and services. Your ad in the Show 
Daily will be seen by attendees as they look for informa- 
tion on exhibitors and new 

products being introduced 

at the show. 


Advertising Closing: 
January 15, 1992 
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Sales in Dollars 


Amazing special effects 


e envelope (warp) text and graphics 

e simulate 3D with perspective function 
e extrude to give depth to text/graphics 
¢ blend between shapes and/or colors 


Incredible type control 


e over [50 fully scalable outline fonts 
° see exact fonts on-screen 

¢ paragraph and multi-column text 

¢ import ASCII text files 

e fit text to a curve 

e create your own fonts or symbols 


Superb value 


e over 4000 symbols and clipart images 
¢ dotted and dashed line styles 

e over 80 arrowheads 

e dozens of vector and bitmap patterns 
¢ free Pantone* license 

e 24 bit color supported 

e 31 import/export filters 

e CorelTRACE - batch autotrace utility 
e MOSAIC - visual file manager 

e WFNBOSS - typeface converter 
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*Pantone, Inc.'s check-standard trademark for color reproduction and reproduction materials. 
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Ease on Down the 3D Road 


Infini-D lends visual facility 
To the task of Mac-based 3D design 


By Jon Leland 


nly the computer industry 
can make a two-year-old 
memory seem like ancient 
history. Within that space of time, 
the range of 3D modeling, render- 
ing, and animation packages for 
the Macintosh has grown from 
Paracomp’s Swivel 3D and Silicon 
Beach Software’s Super 3D to a 
universe of packages (such as Mac- 
romind 3D, the Electriclmage Ani- 
mation System, Stratavision 3D, 
Dynaware’s Dynaperspective, 
AT&T’s MacTopas, and VIDI’s 
Presenter Professional), all 
spawned by a growing number of 
designers eager to implement 3D 
applications on the Mac. One such 
package, Infini-D from Specular 
International Inc. (Amherst, MA), 
began to attract the attention of 
Mac users last year (Version 1.1 
shipped in August) because of the 
outstanding visual quality of its 
interface, which makes the prod- 
uct’s ease of use an asset for those 
who are new to the world of 3D. 
And, let’s face it, despite all of the 
much-heralded benefits of the 
Mac’s interface, there’s still noth- 
ing inherently simple about 3D. 
Any attempt to make the process 
easier is significant. 
Infini-D’s ability to make 3D 
modeling, rendering, and anima- 


Jon Leland is a video writer/producer/direc- 
tor and an expert on desktop video system 
design. His Mill Valley, California-based com- 
pany, Communication Bridges, has pro- 
duced and currently distributes a profession- 
al-level, educational video program, “The 
Desktop Video-Video.’ 
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tion as accessible as possible be- 
comes apparent to users as soon as 
they encounter the program’s doc- 
umentation. Specular Internation- 
al provides an easy-to-look-at, 
clearly written, and well-organized 
manual. Users should be able to 
learn the program on their own 
with support of the manual. The 
company also provides a free, disk- 
based “demo movie” to any inter- 
ested Infini-D user. 

In terms of its on-screen inter- 
face, Infini-D can be customized to 
your needs through the use of 


multi-window options within 
multi-windows. Thus, in addition 
to the standard top, side, and front 
view windows that you expect to 
see in any 3D program, you can 
also open any number of camera 
view windows while independently 
adjusting a variety of options for 
each window. One extremely valu- 
able feature is Infini-D’s “Book- 
marks,” which enable the user to 
mark and thereby return to any vi- 
sual reference point or camera 
view. Each view window, includ- 
ing a camera view, includes em- 


An object-oriented modeler, an interface that includes multiple 
windowing options, and a high degree of visual interactivity provide 
encouragement to graphic designers who turn to Infini-D to produce 
images such as this jukebox. One current weakness of the relatively 
inexpensive package is its anti-aliasing feature, which can create 


some jaggedness. 


bedded pull-down menus (called 
“Panels”) that adjust a variety of 
control options—from rendering to 
navigation—which are then ap- 
plied only to that window. 

Infini-D also provides fully in- 
teractive, “floating windows” for 
location/orientation, animation 
control, and tracking of object sur- 
faces. Another useful interface ele- 
ment is a free-floating, pull-down 
menu that helps you select be- 
tween objects that may overlap in 
3D space. By simply holding down 
the command key when selecting, 
you encounter a pop-up menu that 
lets you choose between the over- 
lapping objects. One interface fea- 
ture that I would still like to see in 
a future version of Infini-D is pro- 
vision for programmable keyboard 
commands. 

As a modeler, Infini-D adopts an 
object-oriented approach in which 
users put together simple objects 
in order to build complex objects. A 
model-building palette includes six 
generic primitives: sphere, cone, 
cube, cylinder, square, and infinite 
plane. In addition, an orthogonal 
editor called “Workshop” enables 


REVIEW 


the creation of lathe, extruded, and 
asymmetrical (“free-form”) objects. 
A unique Terrain Tool uses fractal 
formulas to create mountain 
ranges of an infinite variety. Al- 
though this tool is extremely pow- 
erful, it can only be realistically 
harnessed for Phong shading. Ray- 
traced rendering would literally 
take days. 

One of the most powerful and 
easy-to-use components of Infini-D 
is its ability to import and then to 
extrude TrueType (Apple’s new 
font language) fonts. With Infini- 
D, generation of 3D type is almost 
instantaneous, and for some users 
this capability alone may be worth 
the price of the program. Infini-D 
imports PICT, PICS, and DXF 
files, although the company admits 
the need to improve Infini-D’s 
DXF translation. 

Infini-D ships with an abundant 
array of textures and sophisticated 
tools for surface creation. The pro- 
gram’s supplied library of surfaces 


shows a great deal of imagination 
by accompanying the basic wood, 
plastic, marble, and metal textures 
with the likes of Lava, Strawberry 
Swirl, Tokyo Sunset, and Misty 
Cloud. While Infini-D enables the 
mapping of PICT files and even 
the animated mapping of PICS 
files, it really stands out if you 
want to layer surfaces in a variety 
of ways and control the way that 
one surface appears through an- 
other, such as with mattes, re- 
veals, and blends. The graphical 
interface includes icons that repre- 
sent the process being applied be- 
tween the layers. More important- 
ly, Infini-D provides the immedi- 
ate visual feedback of a ray-traced, 
spherical test image. Thus, you are 
not expected to automatically 
know what your surface creations 
will look like before rendering. 

Of course, as exciting as the tex- 
ture editing and mapping features 
of the $895 program are, Infini-D 
does not allow users to color and 
map textures onto pieces of objects. 
The user can only apply surfaces to 
an entire object. The program does 
provide environmental mapping, 


Taking a Higher(-End) Road to 3D 


A? a creator of custom video 
presentations for clients and 
as the producer of educational 
videotapes, I find Infini-D to be 
ideally targeted to my line of 
work. However, while a host of 
Macintosh 3D design packages 
(including Infini-D) currently 
sell for less than $1000, I was 
curious about what a more ex- 
pensive product for modeling, 
rendering, and animation, such 
as the new $3500 Mac-based 
Sculpt 4D software package 
from Byte by Byte Corp. (Aus- 
tin, TX), might be able to offer. 
Admittedly, Sculpt 4D is de- 
signed specifically for experi- 
enced 3D artists and technically 
oriented professionals, such as 
architects and industrial de- 
signers who work with CAD 
and scientific data, and, thus, 
need a program that provides 
complex and demanding mod- 
els. But, at the risk of being 
somewhat out of my normal or- 
bit and of comparing apples 


90 


Sophisticated models and scenes, such as those demanded by 
architects, industrial designers, engineers, and experienced artists, 
benefit from the complexity of Sculpt 4D. This sophistication, however, 
comes at the expense of a steeper learning curve and an interface 


thats more difficult to master. 


COMPUTER GRAPHICS WORLD JANUARY 1992 


which saves rendering time by cre- 
ating the illusion of a reflected “en- 
vironment.” 

Infini-D provides the full spec- 
trum of rendering options—from 
wireframe to ray-traced render- 
ings. I performed informal render- 
ing tests upon geometric objects 
with ray-traced reflections and 
transparency. Given the fact that 
any microcomputer-based, 3D ren- 
dering program can take hours to 
render a complex image, I still 
found Infini-D to have a capable 
renderer. A simple, ray-traced 
scene of a wine glass, a sphere, and 
a cube required a few minutes of 
rendering time. One disappoint- 
ment, however, is that the anti- 
aliasing provided by the program 
is weak. The company acknowl- 
edges a need for improvement in 
this area. 


Lights, Camera, Action 

In terms of lighting, Infini-D 
surpasses more expensive pro- 
grams by offering multiple forms 
of lights. Both Point Lights and 
Spot Lights are included; the Spot- 
lights feature adjustable focus and 
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beam angle with interactive, visu- 
al, feedback references. An easy- 
to-use “Point At” command auto- 
matically points the selected light 
(or camera) toward whatever ob- 
ject you select from the command’s 
pull-down menu. 

With Infini-D’s approach to ani- 
mation, users continue to reap the 
benefits of the package’s friendly 
interface. An “event-driven” ani- 
mation package, Infini-D provides 
a unique “Sequencer” reference 
window that tracks events along 
“Object Timelines” and, thus, af- 
fords animators a valuable over- 
view and a measure of control over 
the history of each object along its 
own “track.” Interestingly, this ap- 
proach allows individual object 
events to be dragged in time with- 
out regard to frame measurement 
(although doing so is also possible). 

One problem with the animation 
component of Infini-D is that if you 
move around within the Sequencer 
or make changes to the Sequencer, 


the program responds very slowly. 
For every change that you make in 
the Sequencer, the computer has to 
essentially recalculate the scene. 
With my own Infini-D animation 
project (albeit a complex anima- 
tion involving a train, tracks, 
mountain range, and 3D type), I 
discovered that the program re- 
quired at least a minute to respond 
to even the slightest adjustment. 
In addition, no clock icon currently 
exists on-screen to remind you that 
the program is still in the process 
of recalculating. 

While more sophisticated (but 
not necessarily easier-to-use) Mac- 
based, 3D design packages do exist 
(see sidebar on Sculpt 4D from 
Byte by Byte), Infini-D will prove 
to be the right choice for graphic 
designers, video artists, and multi- 
media producers looking for an in- 
tegrated and full-featured 3D pro- 
gram that can get them up and 
running in the least possible 
amount of time. Infini-D is a prod- 
uct that offers high-end capabili- 
ties at a surprisingly affordable 
price. Its elegant interface is icing 
on the 3D cake. CGW 


with oranges, I still believe that a glimpse at what 
Sculpt 4D can offer vis-a-vis the lower-end Infini-D 
product is instructive. 

Certainly, Sculpt 4D features some unique and 
powerful tools for the development of more complex 
models (with more control and freedom) than In- 
fini-D can produce. In addition to the basic Block, 
Cone, Disk, and Sphere primitives, Sculpt 4D’s ver- 
tex-based modeling gives the user the ability to 


“stitch” the vertices from one object onto another. 


This approach proves particularly useful when 
bending the seam between different sides of a com- 
plex object, joining objects together, or instanta- 
neously multiplying the number of vertices over an 
entire 3D model. Sculpt 4D also provides spline- 
based curve controls rather than the simpler, 
point-by-point methodology offered by Infini-D. 

The ability within Sculpt 4D to stitch together 
separate objects can prove quite useful. For exam- 
ple, if you were creating a human elbow joint, this 
ability would enable a continuous surface at the 
joint when connecting the forearm and upper arm 
objects. With a program such as Infini-D, by con- 
trast, you are forced to “fake it” by placing a modi- 
fied sphere over the joint. 

Sculpt 4D’s additional modeling tools, such as the 
Magnetic Attract and Repel tools, provide the power 
to “blow out” or “suck in” the surface of a 3D object. 
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For example, to create a smooth bubble surface for a 
car hood, you can use the Magnetic Repel tool to 
uniformly push out the surface of a flat rectangle 
into a smooth bubble for the hood’s top. 

However, even though I am not a high-end prod- 
uct designer, I believe it is fair to say that the in- 
terface offered by Sculpt 4D, especially when com- 
pared to that offered by Infini-D, is barren and 
lacking in any enhanced visual functionality. With 
the exception of its sophisticated modeling capabil- 
ities, which allow for the manipulation of individ- 
ual vertices at any time, Sculpt 4D provides mostly 
text-only dialog boxes. And Sculpt 4D’s window 
views are limited to top, front, and side views. The 
program’s single camera view (called “Observer”) 
is only available upon request. Thus, no built-in, 
interactive, perspective view exists for the user (as 
it does with Infini-D) during the modeling process. 
This is a major shortcoming that Byte by Byte ac- 
knowledges and plans to correct with its next up- 
gerade. 

Sculpt 4D stands on its power as a sophisticated 
modeler and makes no bones about its degree of 
difficulty. The company recommends that buyers 
hire an experienced Sculpt artist/producer to walk 
them through their first project. Byte by Byte’s 
package is for serious users who are willing to in- 
vest the time in learning “the ropes.” —JL 
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‘> Who 
@ Should 
@ Attend? 


Anyone involved in moderate 

to high level page production, 
which would include commercial 
printing and publishing (except 
newspapers), Service bureaus, 
corporate / inplant and others. 
This seminar is especially valuable 
to users of older, discontinued 
front-end systems. 


13th Annual 

NOW Systems Seminar 
February 9-14, 1992 
Orlando, Florida 


: assembled into a master set of almost 

x ~~ 100 pages and is made available only 

Oo to attendees. A panel of vendors is 
present as we go through each item, 
feature by excruciating feature to 
expand on the valuable comparisons. 
This is not a seminar for passive 
participants. Your annotation of the 
comparison charts is an integral part of 
the seminar. The result is a 
comprehensive understanding of 
programs and systems that assemble 
pages. There are no presentations, no 
sales pitches and no slides. One day is 
provided for demonstration of some of 
the programs and systems so that 
participants can get a hands-on 
application of what they have learned. 
All TypeWorld NOW Systems 
Seminar sessions are moderated hy 
Frank Romano and Jack Powers. 


Why Is It The 
@ @ @ NOW Systems Seminar? 


Back in 1979, when we began this series of seminars, we noticed that many users 
delayed the acquisition of cost-effective and productivity-enhancing products. They 
got caught in the “analysis paralysis” syndrome. As they reviewed each system they 

noted the unique characteristics of each competitor and developed a “spec” that no 
single product could meet. TypeWorld established its proprietary 

comparison approach to allow intelligent evaluation so that users could 

make meaningful systems decisons now. 


Personal Computer/Professional Desktop Publis 


eeoee In 1984 this session presented the first-ever comparison of desktop versus professional 
products and the market have matured. This session covers programs that run on IBM P 
Programs include: Aldus PageMaker, Bestinfo, Frame, Interleaf, Letraset, Magna, Parago 
Xerox Ventura, and others. 


Monday, February 10, 1992 9am-9pm (includes 
Tuesday, February 11, 1992 9am-4pm (demos) 


Front-End/Text and Graphics Pagination and Databa: 


ett Ms Systems suppliers include: Agfa, CAPS, Datalogics, Interleaf, Miles 33, Penta, Paragon (Bedford), X 
are the mini-based or UNIX workstation or networked systems that handle very high volumes of page 
points are used as the previous session so that registrants may compare all systems. 
Wednesday, February 12, 1992 9am-6pm (includes lunch) 
Free Optional Session: Video Film Festival 
A fascinating set of videos on various aspects of publishing technology. This session is free and available to a 
any registrant of any session or their guest. Ss 
Wednesday, February 12, 1992 7pm-9pm Ag 
e 
e 
Color Publishing Programs and Systems 3 
e 
sc ie Attendees receive a detailed matrix of comparison for systems and programs e 
that manipulate color graphics and pictures. Programs or systems include: e 
Adobe PhotoShop, Agfa PIX, Catalyst, Autographx, Alias Full Color, Bestinfo, 
CyberChrome, Howtek, Intergraph DP/Studio, Letraset ColorStudio, LinoColor, a 
Kodak Prophecy, Scitex, Unda, and others. Start now to learn this important technology. e 
Learn how desktop-level programs and systems are competing with professional e 
electronic pre-press systems . ; 
@ 
Thursday, February 13, 1992 e 
9am-9pm (includes lunch) . 
e 
@ 
PostScript Service Bureau Update rs 
@ 
a po eg A review of the latest status of the 1500+ PostScript service e 
bureaus in the U.S. that are becoming the graphic studios, color e 
separators, typographers, pre-press services and slide houses of 4 
the future. ° 
e@ 
Friday, February 14,1992 6 
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Barrie Evans at (800) 225-0556 or (508) 392-2187. FAX: (508) 692-0525 
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DeluxePaint Enhanced 
Electronic Arts has enhanced its De- 
luxePaint paint and animation soft- 
ware for the Amiga. The new Deluxe- 
Paint IV supports the Hold and Modify 
(HAM) screen format, allowing access 
to all 4096 colors available on the 
Amiga. Other new features include an 
on-screen, VCR-like control panel, a 
color mixer, a paint stencil mode, and 
Metamorphosis, a feature that trans- 
forms two custom brushes into a single 
AnimBrush over a designated number 
of frames. Price: $179.95. Electronic 
Arts (San Mateo, CA). 
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Multimedia on the PC 


Matrox has announced the Personal 
Producer, a video production tool for 
Multimedia Windows. The company 
says that Personal Producer provides 
users of IBM-compatible PCs the same 
control that Apple’s QuickTime offers 
Mac users. Video, audio, graphics, ti- 


tles, special effects, and transitions can 
be assembled and edited on visual time- 
lines within a storyboard. The package 
is compatible with all third-party 
hardware and software complying to 
Microsoft’s Multimedia PC (MPC) 
specification. Price: $695. The product 
is shipping. Matrox (Dorval, Quebec, 
Canada). 
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Arnet Upgrade 

ARTI (Advanced Remote Technologies 
Inc.) has upgraded its Arnet Media 
Synchronous Control Network. Ver- 
sion is now 1.1 compatible with Specu- 
lar International’s Infini-D 3D soft- 
ware package. Arnet enables control of 
up to 250 video and multimedia de- 
vices at a time. The system interfaces 
with more than 100 parallel- or serial- 
controlled devices, including video and 
digital disk recorders. The company 
suggests that, by implementing Arnet 
1.1, Infini-D users can record model- 
ing, rendering, and animation applica- 
tions with frame-accurate device con- 
trol. The Arnet system is now compati- 
ble with ARTT’s Video Publisher, Mac- 
romind’s Director and Media Maker, 
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Paracomp’s FilmMaker, and hardware 
systems such as Digital F/X’s Video 
F/X. Advanced Remote Technologies 
Inc. (Campbell, CA). 

CIRCLE 172 ON INFORMATION CARD 


image Converter 

TV Wear has announced YUVision, a 
package designed to convert video im- 
ages to magazine-quality print, and 
print images to broadcast-quality vid- 
eo. According to the company, YUVi- 
sion transforms video images in 
HDTV, Targa, Vista, RGB, and other 
formats into photo negatives and 
prints. Furthermore, the program 
changes desktop images to digital com- 
ponent video with the use of such color 
space conversion features as detail en- 
hancement, NTSC/PAL limiting, edge 
softening, gamma correction, and pro- 
portional resizing. Price: $299. TV 
Wear (New York). 
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Video Paint Interface 
Quantel has introduced a dedicated in- 
terface between the Mac and its two 
video paint systems, Paintbox V and 
Paintbox Junior. The company states 
that the interface allows file transfers 
to be performed in the background, so 
design work can proceed without inter- 
ruption. Quantel (Darien, CT). 
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Presentation Software 
Tilcon has introduced GraphicWay, a 
PC package that unites high-end illus- 
tration, text, and charting capabilities. 
GraphicWay for MS-Windows comes 
with 128 predefined charts, more than 
40 fully scalable fonts, and a clip art 
library. Extrusion and perspective are 
among its many other features. A de- 
veloper’s kit, GraphicWay Developer, 
allows GraphicWay to be embedded 
into a database or SQL software for dy- 
namic generation of graphical reports 
from ASCII file sources. Price: $495 
(GraphicWay); $695 (GraphicWay De- 
veloper). Tilcon Software Ltd. (Ne- 
pean, Ontario, Canada). 
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Visual Data Manager 

Bell Atlantic has announced Thinx 
2.0, a visual data manager. The Win- 
dows-based package for IBM-compati- 
ble PCs is designed for applications in 
which graphics will ease evaluation of 


a problem or improve presentation of 
results. Users can graphically view 
spreadsheet and database information 
and manipulate it in novel ways. In- 
stead of showing data relationships as 
numbers or character strings, the 
package displays graphical objects 
linked to tables containing the data. 
The data can be changed by moving 
the graphics with a mouse. Price: 
$495. The product is shipping. Bell At- 
lantic (Morgantown, WV). 
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DEC Branches Out 


Digital Equipment Corp. has an- 
nounced new versions of its DECpre- 
sent software for presentation graph- 
ics, and its DECwrite networked com- 
pound document processor. DECpre- 
sent V1.5 is designed for Sun Sparcsta- 
tions, while DECwrite V2 comes in 
editions for Sparc and Microsoft Win- 
dows 3.0. Previously released versions 
run on the company’s VMS and Ultrix 
RISC platforms. Price: $860 (DECpre- 
sent V1.5); $695 (DECwrite V2 for 
Windows); $1500 (DECwrite V2 for 
Sparc). The products were scheduled to 
ship in December. Digital Equipment 
Corp. (Maynard, MA). 
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Multimedia on the Mac 
Vividus has introduced Cinemation, a 
multimedia presentation program for 
the Mac. According to the company, 
Cinemation lets the user easily put to- 
gether an interactive presentation 
from scratch, complete with anima- 
tion, sound, and QuickTime video 
clips. In addition, the package will 
automatically animate a presentation 
created in Aldus PowerPoint or Per- 
suasion. The program comes with a 24- 
bit paint program as well as Mov- 
ieWindow XCMD, for playing and con- 
trolling HyperCard movies, and Cine- 
Player, for distributing Cinemation 
presentations. Price: $495. Cinemation 
is available immediately. Vividus 
Corp. (Palo Alto, CA). 
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"A86es for CAD/CAM 

Technology Congress has announced 
three °486 PCs for CAD/CAM applica- 
tions. The DB-3 is based on a 383MHz 
motherboard, configurable with up to 
256 RAM cache and 32M of on-board 
memory. The DB-3E and DB-3E/GT 
are equipped with embedded logic and 
a zero wait state. The DB-3E is sold in 
33MHz and 50MHz versions. The DB- 
3E/GT, a 50MHz offering, can be con- 
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figured with up to 12M of on-board 
static RAM cache. Each product is 
available as a complete system; moth- 
erboard-only versions are also avail- 
able. Price: from $710 to $843 (DB-3 
motherboard). The DB-3 is shipping. 
The 33MHz DB-3E was expected to 
ship in December, and the 50MHz DB- 
3E in February. Technology Congress 
Ltd. (Maple Grove, MN). 
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Image Storage 

Vitec has introduced the Image Archi- 
val and Retrieval System, a digital 
method of capturing, storing, manipu- 
lating, and outputting large volumes 
of images. The system consists of a 
scanner, application software, a mass 
storage device, a printer, and an image 
computer integrated into a Unix-based 
workstation. Links to database and 
desktop publishing applications are 
also included. The company says the 
system is better than paper or micro- 
film because file organization, image 
processing, and transmission can be 
achieved more quickly and easily. Vi- 
tec (Plano, TX). 
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Mechanical Design 

Intergraph has introduced new CAD/ 
CAM/CAE software for the Sun Sparc- 
station and Intergraph Clipper. /EMS 
2.0 is an upgrade of the company’s core 
mechanical design package. Enhance- 
ments include a computerized sketch- 
pad, feature-based modeling, model 


shading Corywete EE 
i 
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editing, and constraint-based design, 
among others. I/Rasna, a package in- 
tended for design optimization, simul- 
taneously evaluates multiple design 
variations. The Sparc and Clipper ver- 
sions of the software are interoperable. 
Availability is expected in March. In- 
tergraph (Huntsville, AL). 
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Motif-Based Analysis 

PDA Engineering has introduced Pa- 
tran 3, an analysis system structured 
around a Motif graphical user inter- 
face. The company reports that the 
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software combines simplified analysis 
setup with advanced visualization, in- 
teractive on-line help, and the Single 
Geometric Model (SGM), a technology 


Convert 
Computer 
Graphics 
to 
Television 


developed in conjunction with leading 
CAD package suppliers. Through 
SGM, the system accesses the CAD ge- 
ometry database directly, preventing 
the need to translate, transfer, or re- 
create the model in any way. PDA En- 
gineering (Costa Mesa, CA). 
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with Auto-sync 


The versatile full range 
scan converter for 
video taping, video projection 
and video teleconferencing 


Document Management 
Novacad has announced a customiza- 
ble version of NovaManage, a docu- 
ment management system for draw- 
ings, film aperture cards, and raster 
and digital CAD files. The software op- 
erates under Motif on workstations 
from DEC, Hewlett-Packard, and Sun. 
When the package is used with the 
company’s NovaEdit, NovaRedline, 
and NovaView modules, documents 
can be modified, marked up, and sent 
to any PC, Mac, or workstation run- 
ning X Windows. Version 5.0 comes 
with a tool set for tailoring document 
management applications. The new 
program also interfaces with Oracle. 
Novacad (Burlington, MA). 
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¢ Adjustment free auto-locking to 
all workstations, PCs and Mac Ils 


¢ Horizontal scan range 
21 to 80 kHz 


¢ Full broadcast quality encoder 
and sync generator 


¢ Flicker free output 
« Genlock 


¢ Linear keyer for overlaying live 
video with computer graphics 


« Zoom EGA to fill video screen 
¢ Full 24 bit color processing 


¢ Wide range of outputs; 
Composite (NTSC or PAL), 
RGB, S-Video, Betacam/ Mil 


¢ Manufactured in the USA 


« Other models available 
from $10,995 


VGA Add-On 

Genoa Systems has introduced the 
VGA2TV PC, a multimedia add-on 
board. The half-size board enables the 
overlay of computer graphics on to vid- 
eo from a VCR, TV, or live source. The 
product is also aimed at improving the 
quality of video display on a PC screen. 
Downward conversion can be made 
from the VGA board to a TV or VCR. 
The add-on board permits NTSC input 
as well as S-VHS, RGB, and NTSC 
output. Other features include key col- 
or selection, dual display, and en- 
hanced genlock. Price: $599. Genoa 
Systems Corp. (San Jose, CA). 
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950 Marina Village Parkway 
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Hypertext for CD-ROMs 


Dataware has introduced hypertext 
authoring and retrieval software for 
CD-ROMs. CD Author HyperText al- 
lows the creation of hypertext docu- 
ments that integrate text, data, and 
graphics, guiding the developer step by 
step through an authoring process that 
involves construction of indexes, a user 
interface, and links between the inter- 
face and retrieval software. The re- 
trieval software, CD Answer Hyper- 
Text, enables rapid search and retriev- 
al through hundreds of megabytes of 
stored information. Dataware (Cam- 
bridge, MA). 
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Notebook PCs 

Epson has introduced a line of new 
386SL notebook PCs. The battery- 
powered 25MHz NB-SL/25C features a 
color LCD that uses the company’s 
MIM (metal insulator metal) active- 
matrix technology. Boasting an ex- 
tended palette of 4096 colors, the 9- 
inch LCD displays up to 256 colors si- 
multaneously. Also new are two mono- 
chrome notebooks, the 25MHz NB- 
SL/25 and the 20MHz NB-SL/20. Each 
monochrome device displays 64 shades 
of gray on a 9%-inch LCD, and each is 
upgradable to the MIM color screen. 
Price: $3079 (NB-SL/20); $3879 (NB- 
SL/25); $6529 (NB-SL/25C). The mono- 
chrome PCs were scheduled to ship in 
December, and the color notebook is 
expected to ship in the second quarter 
of this year. Epson America Inc. (Tor- 
rance, CA). 
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Harvard Draw Upgrade 
Software Publishing Corporation has 
announced Harvard Draw for Win- 
dows 3.0, a new version of its illustra- 
tion software. The Windows-based 
package features a Preview mode that 
allows designers to create and edit il- 
lustrations in real time, bypassing the 
process of working in the more restric- 
tive Outline mode and then examining 
the changes in Preview. Other features 
include integrated autotrace, native 
clip art, a toolbox, WYSIWYG text en- 
try, and special effects such as rotate, 
skew, and mirror. Price: $595. The 
product is shipping. Software Publish- 
ing Corporation (Santa Clara, CA). 
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Drawing on the Next 

Altsys has announced Virtuoso, an ad- 
vanced drawing program for Next 
workstations. The software comes with 
custom style sheets that let designers 
define fills, colors, and halftone set- 
tings. Designers can also autotrace 
scanned images and preview and pro- 
duce full-color separations for camera- 
ready art. Multiple layers allow for 
creation of complex illustrations. Tools 
for blending, scaling, cloning, rotating, 
and skewing are included, too. Price: 
$695. The product is expected to ship 
in the first quarter of 1992. Altsys Cor- 
poration (Richardson, TX). 
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JPEG Goes Transparent 
Storm Technology has announced a 
way to implement JPEG image com- 
pression transparently throughout a 
desktop publishing or prepress system. 
The company says that its developers 
toolkit and PicturePress compression 
software can now save JPEG-com- 
pressed image files in Encapsulated 
Postscript (EPS) file format, causing 
compressed images to be transparently 
compatible between application pro- 
grams supporting EPS and printers 
using Postscript Level 2. Aldus Page- 
maker and Adobe Photoshop are 
among several programs that already 
support EPS. Storm Technology 
(Mountain View, CA). 
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Retouching Workstation 
Scitex has announced Blaze, a new re- 
touching workstation that comes with 
320M of RAM so designers can com- 
plete work on an entire image in out- 
put resolution, without post-process- 
ing. Also included are a high-resolu- 
tion CT display, a menu-driven inter- 
face that emulates an artist’s canvas, 
retouching tools, and a cordless, pres- 
sure-sensitive pen and digitizer. The 
company says that the new computer 
will ship in the fourth quarter of this 
year, and that upgrade kits for other 
Scitex workstations will be available 
during the first quarter of 1992. Scitex 
America Corp. (Bedford, MA). 
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Mac Synergy 

Diadem has introduced Synergy re- 
touching software. According to the 
company, Synergy is designed for use 
with full-resolution CMYK images 
that have been scanned on a drum 
scanner and transferred to the Mac via 
Scan-Link. The user performs color 
corrections and gradations before 
Scan-Link picks up the digital signal 
from the scanner, promoting color pre- 
dictability and fidelity. The image is 
then sent to a Postscript document for 
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output on an imagesetter, or in TIFF 
or CT Handshake format to a high-end 
system for page assembly. Diadem Inc. 
(Moonachie, NJ). 
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Special Effects with Type 
Bitstream has introduced Makeup for 
Microsoft Windows 3.0/3.1, a program 
for creating special effects with type. 
With Makeup, a designer can rotate, 
stretch, skew, flip, and duplicate text 
and objects. Text can be poured into 
predefined and user-created shapes. 
The text effects are complemented 
with polygons, starbursts, and other 
graphical elements. Text and objects 
can be filled with patterns and color 
washes. Other effects include shadows 
and masking. Price: $149. The compa- 
ny says that the product will ship in 
the first quarter of 1992. Bitstream 
Inc. (Cambridge, MA). 
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No More Dithering 

XLI Corporation has announced Laser- 
Pix 3.0, a system for quick production 
of halftone-like images on low-end la- 
ser printers. It combines a PC control- 
ler board with a laser interface board 
residing on the printer. The use of Su- 
per Laser Graphics Adapter (Super 
LGA) technology allows the printer to 
vary the size of the dots making up the 
image. Benchmark tests show that the 
system can generate an image in less 
than 30 seconds, compared to the 30 
minutes required with traditional 
dithering on a Postscript printer. 
Price: $1495. The product is shipping. 
XLI Corporation (Woburn, MA). 
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Film Scanner 

Nikon has introduced the LS-3510AF, 
a film scanner that reads color and 
monochrome 35mm film positives and 
negatives. Like other scanners in the 
3500 series, it scans 256 gradations 
each of red, green, and blue (RGB) in 
24-bit code, reproducing more than 
16.7 million colors. The product also 
incorporates such enhancements as 
autofocus, faster scan time, SCSI or 
GPIB interface, free rotation slide 
mount, and optional 12-bit processing, 
a capability that can reportedly com- 
pose billions of colors. Price: $8995. Ni- 
kon (San Jose, CA). 

CIRCLE 194 ON INFORMATION CARD 


Volume Scanning 


Ana Tech has announced the Eagle 
3640, a production-volume, large-for- 
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mat scanner. The Ana Tech Eagle 
3640 scans large engineering, architec- 
tural, and graphic arts documents on 
paper, mylar, or film of up to 36 inches 
in width. An on-board processor lets 
the user carry out scanning, correc- 
tion, thresholding, and data format 
conversion/compression concurrently 
and in real time. The scanner offers 
true 400dpi resolution, along with 
variable resolutions of from 1 to 800 
dpi interpolated. Price: $25,000. The 
product is shipping. Ana Tech (Little- 
ton, CO). 
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Smart Scanning 

Light Source Inc. has introduced Ofoto, 
an intelligent image scanning pro- 
gram that comes bundled with Apple’s 
new OneScanner. According to the 
company, the program automatically 
reproduces original photos and line 
drawings, making the mathematical 
decisions needed for top-quality re- 
sults. All the user must do is place the 
image on the scanner bed and select a 
printer. The software performs a high- 
resolution scan, automatically setting 
dpi and bit depth. The image is also 
enlarged or reduced automatically. 
Price: $1299 (OneScanner with Ofoto). 
The product is shipping. Light Source 
(Greenbrae, CA). 
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PC-Based Cameras 

Kodak has announced that its digital 
camera system (DCS) is now compati- 
ble with ’286, ’386, and 486 PCs. DCS 
is a high-resolution system offering ad- 
vanced image capture and transmis- 
sion. The system includes a Nikon F3 
camera body and operates with stan- 
dard Nikon F3 lenses and accessories. 
To achieve compatibility, the PC user 
needs Microsoft Windows 3.0, a Future 
Domain SCSI host adapter board, and 
Aldus PhotoStyler, an image editing 
package. DCS can also be used with 
unmodified Mac computers and Adobe 
PhotoShop. Eastman Kodak Company 
(Rochester, NY). 


CIRCLE 197 ON INFORMATION CARD 


RGB Screen Printer 

Tektronix has announced the RGB III, 
a 300dpi, thermal wax transfer, color 
screen printer. Features of the RGB 
III, which prints in sizes A, legal, A4, 
and A4 special, include an expanded 
list of pre-stored autocalibration rou- 
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tines to work with a wide range of 
platforms, color reassignment options 
for process control applications, a por- 
trait orientation output mode, and im- 
proved error message management. 
The RGB III uses the same print en- 
gine as the company’s Phaser II family 
of thermal wax transfer color printers. 
Price: $7800. The printer is currently 
available. Tektronix (Wilsonville, OR). 


CIRCLE 198 ON INFORMATION CARD 


Data Analysis 

BBN has announced RS/1 4.4, an up- 
grade of its data analysis software. The 
new release is enhanced with a win- 
dow system that incorporates a Motif 
GUI and a table editor. The table edi- 
tor lets the user scroll through RS/1 ta- 
bles, selecting ranges or modifying in- 
dividual cells. The package runs on X- 
capable devices, including worksta- 
tions, X-terminals, and high-end PC 
and Mac platforms running X Win- 
dows in a client-server environment. 
The company said that the product is 
shipping as a free upgrade to current 
customers. BBN Software Products 
(Cambridge, MA). 
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Image Processing for Sun 
Roche Image Analysis has introduced 
an image processing system for Sun 3, 
4, 386i, and Sparc. The company ex- 
plains that the IMCO/S is an indepen- 
dent subsystem that works in parallel 
with the host to boost performance. 
The product comes standard with 8M 
of image memory, real-time digitiza- 
tion, and a dedicated processor for 
quick image processing in either an in- 
teger or floating point format. Options 
include high-definition (1280-by-1024) 
display processors and memory up- 
grades to up to 512M. Price: starts at 
$40,000. Roche Image Analysis Sys- 
tems (Elon College, NC). 

CIRCLE 200 ON INFORMATION CARD 


Molecular Modeling 

Andataco has announced a molecular 
modeling package for Sun Sparcsta- 
tions. OpenMolecule lets a scientist 
dissect, display, and measure complex 
chemical structures in 3D, all with the 
click of a mouse. Up to nine molecules 
can be viewed simultaneously, and for 
every molecule, as many as 10,000 at- 
oms can be manipulated. The program 
runs on OpenWindows and uses the 


XGL graphics library. Eight colors are 
supported. Color coding, labeling, and 
rendering are user-defined. The pack- 
age is currently available. Price: 
$4995. Andataco (San Diego). 
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Displays for Quadra 
E-Machines has released a pair of 16- 
inch color displays for the Macintosh 
Quadra 700 and 900. ColorPage T16 is 
a Trinitron display, while ColorPage 
E16 is a Toshiba flat square display. 


sei 


Each model shows a full 8'2-by-11-inch 
page in landscape format at 72 dpi. 
Price: $2500 (T16); $1595 (E16). The 
products are shipping. E-Machines Inc. 
(Beaverton, OR). 
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Computer Art Update '92 


SYSTEMS OPERATOR (Engineer- 
ing Aide, Senior): Minimum two 
years of college/technical training 
and three years’ experience includ- 
ing working with relational data- 
bases, graphic design, mapping, 
plotting, development and imple- 
mentation of GIS applications and 
computer programming: knowledge 
of AML, ARC/INFO software and 
digitizers on IBM RISC/6000 work 
stations on Tektronics terminals, en- 
gineering principles, coordinate ge- 
ometry, and legal descriptions. Send 
resume and college transcripts or 
contact Imperial Irrigation District, 
Personnel Department, 1284 Main 
Street, El Centro, CA 92243. Tele- 
phone number (619) 339-0620. 
Each inquiry will be treated confiden- 
tially. AN EQUAL OPPORTUNITY 
EMPLOYER. 
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Give us 5 hours and welll give you 
the electronic art world!!! 


Monday, January 13, 1992* 8:30 am - 12:30 pm 
Westin St. Francis Hotel - Georgian Room 
San Francisco, CA 


Program Highlights: 
A Draw vs. Paint Programs 
A Electronic color and the link to pre-press 
A The evolution of electronic art and design 
A Graphics: scanning, tracing and digitizing 
A Publishing vs. Design: Will designers set type? 
A Cost justification for the prudent art professional ° 
A And much, much more... 


Computer Art Update '92 offers timely, comprehensive 
information specifically for creative professionals. It 

covers all aspects of electronic art and design - computer _ 
graphics to some — for non-technical art practitioners. | 


Sponsored by Color Publishing and Computer Artist. 
Call 508-392-2187 to register. Space is limited. 


$95 includes seminar fee, all breaks, and valuable handouts. 
* During MacWorld 
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Career Handbook 


Written for students who want to 
know where to go for schooling in the 
computer graphics field, the Computer 
Graphics Career Handbook covers the 
following fields: Art/Animation, CAD/ 
CAM/CAE, Presentation Graphics, Sim- 
ulation, Image Processing, Systems De- 
sign, Systems Hardware, Systems Soft- 
ware, and Scientific Visualization. Also 
features a section on colleges and uni- 
versities that offer computer graphics 
courses, along with a “Job Search Proc- 
ess” section that includes employment 
opportunities, letters of introduction and 
resumes, portfolios, interviews, and 
more. ACM SIGGRAPH (New York), 
234 pages, $16 (SIGGRAPH members); 
$20 (non-members). 
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Desktop Publishing Guide 


Beyond the Desktop serves as a guide 
on computer-based publishing and 
technologies. The book discusses page 
layout programs, graphics applica- 
tions, typography, Postscript, TrueIm- 
age, PCL and other page description 
languages, modems, scanners, file for- 
mats, digital imaging, color separa- 
tion, and much more. Bantam Books 
(New York), 512 pages, $26.95. 
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Color Guide 


Spectrum Inc. (Golden, CO) announces 
the availability of Color in the 21st 
Century. This guide provides step-by- 
step instructions on how to produce a 
four-color printed piece. Also includes 
a checklist and tips. Watson Guptill 
Publishing Co. (New York), $29.95. 
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Graphics Equipment Market 


Frost & Sullivan Inc.’s (New York) 
285-page study entitled The US Mar- 
ket for Computer Graphics Equipment 
and Systems for Graphic Art (#A2424) 
analyzes the factors that are responsi- 
ble for bringing computer graphic art 
into the mainstream of everyday com- 
puter use. Information on accelerating 
price/performance improvements in 
computer platforms, application soft- 
ware advances, improvements in pe- 
ripheral devices, graphical user inter- 
faces, and a broader view of the role of 
personal computer workstations in 
producing professional-quality busi- 
ness graphics is also included. $2900. 
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Unix Reports 

Summit Strategies Inc. (Boston) has 
released two reports. The first, entitled 
Driving Unix Workstations into Com- 
mercial Markets: Market Development 
Strategies for the 1990s, discusses the 
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marketing strategies required to sell 
Unix solutions in commercial markets. 
The second report, Bringing Commer- 
cial Unix Workstations to Market: Re- 
defining Distribution and Support 
Channels and Strategies, discusses the 
support channels and strategies that 
will be the most successful in opening 
new commercial markets for those sys- 


tems. Both reports are available for 
$4495; $2495 separately. 
CIRCLE 164 INFORMATION CARD 


Product Data Management 


CIMdata (Ann Arbor, MI) announces 
its PDM Buyer’s Guide, which reviews 
the 27 Product Data Management sys- 
tems offered by US and European ven- 
dors. The guide also provides an intro- 
duction to PDA technology glossary of 
terms and bibliography. $995. 
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This Down Converter 


Zooms A Ste 


Fully compatible with 


ep Ahead — 


orkstations, 


PCs, Macs, the Chromatek 9120 now brings you smooth zoom. 


With horizontal input scan range that stretches from 15kHz to 128kHz | 


and support for both interlaced and noninterlaced formats, 


the Chromatek 9120 converts images from all workstations, 
personal computers and other high resolution analog sources to 
RS170A-timed broadcast/video standard television signals. 
Proprietary digital filter technology and support for 
24-bit color ensure display quality second to none. 
And now, the Chromatek 9120 adds the exceptional versatility of r 
smoother zooming from 1/4 to 16 times original source image siz 
Pan back to show more of the background. — 
Zoom in for dramatic closeups. With the Chromatek 9120, 
it simply couldn't be simpler. Front panel buttons permit indepe 
horizontal and vertical adjustment of Aspect Ratio. 
A 16-level Luminance Keyer lets you mix converted composi 
with standard camera or time base corrected VIR 
The non-volatile memory stores preset zoo 
size and position parameters in ten locations 
The internal sync generator and Genlock capability make it 
synchronize with multiple video sources 
while the RS232C interface allows full remote/host con 


HIZO DOWN CONVERTER 


& *. & ¥ ‘ : 
ee ae na z ioe i se 2 


+ 


Chromatci< 


International Sales Office 
TBR-908, 5-7 Kohji-machi Chiyoda-ku, Tokyo 102 Japan 
Telephone: +81-3-3239-7141 / Facsimile: +81-3-3239-3781 


US.A.: Kimball Technology, Inc. Phone.800-950-9698 (Texas)/QUTRON Phone. 201-327-3259(NJ) CANADA: Forefront Graphics Corp. Phone. 416-636-4444 (Ontario) 
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A V-LAN ComPATIBLE PRODUCT FROM VIDEOMEDIA 


JANUARY 


4-7 CAD/CAM/CAE/CIM 
Applications for Manufac- 
turing and Productivity 
held in Berlin, Germany. 
Sponsored by World Com- 
puter Graphics Association 
Inc. Contact: World Com- 
puter Graphics Association 
Inc., 2033 M Street, N.W., 
Suite 399, Washington, DC 
20036; 202/775-9556. 


12-15 MacWorld Exposi- 
tion ’92 held in San Francis- 
co. Sponsored by Mitch Hall 
Associates. Contact: Mitch 
Hall Associates, POB 4010, 
Dedham, MA _ 02026; 
617/361-2001. 


15-17 Conference on Sci- 
entific and Engineering Ap- 
plications of the Macintosh 
held in San Francisco. Spon- 
sored by MacSciTech. Con- 
tact: MacSciTech, 49 Midg- 
ley Lane, Worcester, MA 
01604; 508/755-5242. 


20-24 Uniforum 92 held 


in San Francisco. Sponsored 
by Smith & Shows. Contact: 
Ms. Stacy Williams or Ms. 
Heidi Fuller, Smith & 
Shows, 535 Middlefield 
Road, Suite 200, Menlo 
Park, CA 94025; 415/329- 
8880. 


28-30 Computer Graph- 
ics Show held in New York. 
Sponsored by How and New 
Media magazines. Contact: 
Mr. David Small, Mijo Inc., 
817 Silver Spring Avenue, 
Suite 409, Silver Spring, 
MD 20910; 301/587-4545. 


FEBRUARY 


4-7 1.Co. Graphics Confer- 
ence held in Milan, Italy. 
Sponsored by Mondadori In- 
formatica. Contact: Mr. Jim 
Watkins, Mondadori Infor- 


NETWORK 


PROFESSIONAL ANIMATION CONTROL ENGINE 


Finally there is an animation controller for the desktop that, quite frankly, 
sets the PACE for videotape animation. PACE is the complete V-LAN™ 
compatible, frame accurate animation controller in one "stackable" pack- 
age. Packed in a single 19" wide unit, PACE contains a V-LAN compatible 
transmitter and receiver. The V-LAN transmitter connects to the serial port 
of any computer and the receiver connects to the remote connector of your 
videotape/disc recorder. PACE provides downloadable device drivers for 
all industrial/Pro video devices supported by the V-LAN network, support 
by all major graphics, animation and multimedia software and an optional 
SMPTE/EBU time code reader/generator. Set the PACE with PACE! 


Wideomedia 


merging computer and video technologies 


FOR MORE INFORMATION, 
CALL 1-800-YES-VLAN! 
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matica, 740 Broadway, New 
York, NY 10003; 212/505- 
7900. 


7-8 Annual SMPTE Tele- 
vision Conference held in 
San Francisco. Sponsored by 
Society of Motion Picture 
and Television Engineers. 
Contact: Ms. Nancy Engle, 
SMPTE, 595 West Harts- 
dale Avenue, White Plains, 
NY 10607; 914/761-1100. 


9-14 Annual NOW Sys- 
tems Seminar held in Or- 
lando, FL. Sponsored by 
TypeWorld Magazine. Con- 
tact: TypeWorld, One Tech- 
nology Park Drive, POB 
987, Westford, MA 01886; 
508/692-0700 or 800/225- 
0556, ext. 187. 


10-12 Computer Graph- 
ics 92 held in Lake Buena 


Vista, FL. Sponsored by 
Frost & Sullivan Int’l. Con- 
tact: Ms. Sheila McDonald, 
Frost & Sullivan Int]., 106 
Fulton Street, New York, 
NY 10038; 212/233-1080. 


11-14 Micad 1992 held in 
Paris. Sponsored by World 
Computer Graphics Associa- 
tion. Contact: World Com- 
puter Graphics Association, 
2033 M Street N.W., Suite 
399, Washington, DC 
20036-8446; 202/775-9556. 


18-21 Seybold Seminars 
"92 held in Boston. Spon- 
sored by Seybold Seminars. 
Contact: Mr. Kevin Howard 
or Ms. Beth Sadler, Seybold 
Seminars, 6922 Wildlife 
Road, Malibu, CA 90265; 
213/457-5850. 


19-25 Imprinta ’92 held 
in Dusseldorf, Germany. 
Sponsored by Dusseldorf 
Trade Shows. Contact: Ms. 
Anne Meerboth, Dusseldorf 
Trade Shows, 150 North 
Michigan Avenue, Suite 
2920, Chicago, IL 60601; 
312/781-5180. 


From Viewpoint’s library of hundreds of 
objects come these render ready 
collections for 3D Studiow and TOPAS. 


VEHICLES I 
© 280Z ¢ 1967 Mustang 
¢ 1976 Pinto ¢ 1979 Corrolla 
¢ 1982 911SC ¢ 1983 GMC Pick-Up 


¢ 1985 Skylark 
*1990 BMW M5 


¢ 1986 Calais 
¢ 1991 Accord 


VEHICLES I 
*Mack Truck ¢ 1968 Camaro 
¢1977 Ford Pick-Up ¢ 1980 Celica 
¢ 1983 Berlinetta ¢ 1984 Colt 
¢1985 Thunderbird »¢ 1986 S-10 Blazer 
*1990 SAAB 9000 * Corvette 
ANATOMY 
*Human Skeleton ¢ Heart 
*Hand Bones * Foot Bones 
¢Ear ¢ Lungs 
¢Man ¢ Woman 
AIR & SEA 
°767 ¢ F-15 Eagle 
¢SR-71 Blackbird ¢ MiG-29 


¢F-117A Stealth 


*Galleon ¢ Battleship 


>. 
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Fax 801-224-2272 


¢ 1970 VW Beetle 
¢ 1980 Delorean 

¢ 1984 Mark VII 
¢ 1986 Taurus 

¢ Kawasaki KX80 


¢ 1973 Super Beetle 
¢ 1980 Vanagon 

¢ 1984 Sentra Wagon 
¢ 1988 Berretta 


¢ F-14 Tomcat 
e Lear Jet C-35 


¢ A-10 Thunderbolt II * USS Nimitz 


etl. O 
iN 


nly $395.00 per collection * 


“4, To order, contact your local Multimedia 
reseller or call Viewpoint at: 
140 SouTH MounTAINWAY #1 


Orem, UTAH 84058 
800-748-4170 — 801-225-1905 


¢ 1976 El Camino 

¢ 1981 Cadillac Sedan 
e 1985 Century 

¢ 1988 Firebird 

¢ 110 Honda ATC 


¢ 1976 El Dorado 
¢ 1981 Mazda 626 
¢ 1985 Daytona 

¢ 1990 Audi 5000 


¢ Honda Fourtrax ¢ Yamaha 650 
¢ Brain * Skull 

¢ Liver ¢ Intestines 

¢ Stomach ¢ Kidney 


¢ B-1 Bomber 
¢ AH-64 Apache 
¢ Submarine 
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MAKE YOUR CAD COMFORTABLE 


Dakota Digitizer Workstations are fully 
adjustable, mount any large digitizer and 
support multiple 14”-27” monitors. Imme- 
diate shipping (UPS). 
Call today for catalog. 
DAKOTA 
CALL:603/964-2122 ext. 100 
FAX:603/964-7220 
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Create the 3D models you've 
only dreamed about with 
HyperSpace, the world's 
leading stylus-based 3D 
digitizing/modeling system. 
Supports most 3D file formats. 


Call toll-free 800 950-6472 
or 801 466-4641 Fax 801 466-4699 


KK 
Mira Imaging, Inc. 


2257 South 1100 East, Suite 1A 
Salt Lake City, Utah 84106 
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Featuring 
products, 
employment opportunities 


services, systems 
& software. 


Imaging 
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IMAGE | 
COMPRESSION 


PARALLEL JPEG 
UNPARALLELED PERFORMANCE 


OPTIPAC - Flexible Compression Solution 


* Color, Gray Scale and Binary Images 

* Lossless and 10 Controlled Quality (CQ) Modes 

« Varying CQ Compression Ratios in Excess of 100:1 
« Lossless Ratios Up to 3:1 or More 

* Extendible I/O Capability for Any I/O Device 

* Fully Programmable Compression Engine 

* A Single Software Interface 


Configurations: + Upto Five (5) DSPs 
* Software Only Version 


Standards: ° JPEG (Proposed Standard) 
¢ CCITT Group III & IV 


Speeds: Compress 512 x 400 Full Color 


Images in Less Than One (1) Second 


Advantages: °* Increased Communication Rates 
* Increased Disk Storage Capacity 


OPTIVISION, INC. 
(800) 562-8934 (916) 756-1309 FAX 
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REMOVE HARDWARE 
O—-x LOCKS x—0O 


Protect your investment! 

Don’t wait for your lock to get lost, 
stolen or fail and render your pro- 
gram useless. 

Our SAFEKEY’S are guaranteed to 
unlock the following: 


TOPAS 
INSCRIBER 
HiRes QFX 


RIO CADKEY 
LUMENA AUTOCAD 
D.G.S. & MORE 


Limited Time Offer $525 plus S&H 
(609) 390-2799 
24 HR. FAX HOTLINE 
(609) 390-3750 


IMAGINE THAT 


TM-Trademarks property of respective owners. 
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Tired of Slow Windows? 
Get New 


EXPRESSWINDOWS 


to speed up your 
graphics & multimedia Windows 
applications, particularly Hi-Res, 
true-color, by ultra hi-speed, 
64 bit pixel operations. 


Display live video images in Hi-Res 
windows, Full-motion animation, 2K 
windows & Supercomputing power. 


For the best in high-performance 
boards for Windows, contact: 


LAZERUS 
(510) 339-6263 
2821 9th St. Berkeley, CA 94710 
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VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive of its kind in North 

America and is a full immersion into 

computer graphics animation. The 

classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low student-equipment ratio 

* 2,000 + hours of training 

* Wide range of industry software 

* Theoretical/practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 
commercial production value of 
$180,000 

We also offer an intensive foun- 

dation program in 16mm film 

production. For information 

Call or write: 

Vancouver Film School 

400 -1168 Hamilton St. 

Vancouver, B.C. 

Canada V6B 2S2 


604 685-5808 


Fax: 685-5830 
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Output, cont. from p. 108 

special organization was formed, 
the Video Electronics Standards 
Association (VESA), to try to stan- 
dardize the enhancements. 

“OK,” said IBM, “we'll show 
you,” and bam, just as the cloners 
were making down payments on 
their new Mercedes, IBM an- 
nounced the XGA—better than 
VGA or EVGA, as good as the 
8514/A, and with 32,000 colors. 
“Not to worry,’ thought the 
cloners, “we did EGA and VGA, we 
have VESA, we'll clone the XGA. 
Do Mercedes come in red?” 

Everything was proceeding as 
expected, until something hap- 
pened in PC land: The ISVs, tired 
of supporting drivers for dozens of 
boards and always being a revision 
out of sync, took matters into their 
own hands: They put into their 
programs device driver interfaces 
that would accept any resolution 
and any number of colors, and told 
the board manufacturers to write 
their own drivers. 

Today, the two best-selling pro- 
grams that make good use of 
graphics controllers are Autocad 


and Windows 3.0. Autocad has its 
Autocad Device Interface (ADI), 
and Windows has its Graphics De- 
vice Interface (GDI). Now, it no 
longer matters if the board is VGA 
or 8514/A, or if it’s from Artist 
Graphics or from Joe Whizbanger’s 
company. If the board has a driver 
for either GDI or ADI, it will work. 
It’s almost like a Macintosh. 


No Need for Standards 

But what about XGA? XGA is 
great. It’s a well-designed control- 
ler, it’s extensible, and it will be 
one of IBM’s basic graphics con- 
trollers for the next five to seven 
years. But it’s not the standard 
that CGA, EGA, and VGA were, 
and it doesn’t need to be, because 
hardware standards aren’t needed 
anymore. True, some applications 
will be written to its register set 
(mostly multimedia and a few per- 
formance-demanding, proprietary 
programs), but the majority of ap- 
plications will be in Windows. A 


year ago, I might have suggested 
that IBM could arm-twist Micro- 
soft into making a special setup for 
XGA in Windows 3.2 (it’s not too 
late for 3.1), but it doesn’t look like 
that could happen today. 

So, what will happen to the 
cloners busy building XGA 
boards? And what about SGS- 
Thomson and its triumph of get- 
ting licensed by IBM to build XGA 
chips? Nothing much. It will be- 
come a marketing battle. Ads will 
run that try to convince readers 
that if you don’t have an XGA 
board, you'll never see the perfor- 
mance your system is capable of. 
Claims of compatibility will flood 
the magazines, and users will be 
scared into buying XGA. 

Is this bad? Not really. The XGA 
is a good controller and will get 
better. The cloners are already in 
motion, which means there will be 
a lot of competition and that prices 
will be low. Basically, everyone 
wins: PC-based graphics won’t be 
quite as bad, high-performance 
graphics will be available at lower 
prices, and everything will be 
plug-and-play. CGW 
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The Plight of XGA 


Does today’s software need 
vet another hardware standard? 


By Jon Peddie 


puter graphics stinks, but it’s 

improving. The main problem 
is that, although the PC is about 
as open a system as you can find, 
everyone tries to close it in their 
little area—you know, lock out the 
competition. This worked in the 
past with hardware-dependent 
software, which was why IBM’s 
Video Graphics Adapter (VGA) 
was such a success—it became a 
hardware standard. Today’s soft- 
ware doesn’t need a hardware 
standard, but yet a new one, XGA, 
is being proposed. 

You can’t blame IBM for this. If 
IBM thought the PC would become 
as wildly popular as it did, it would 
have made the platform tightly 
controlled and proprietary, like 
Apple did with the Macintosh and 
like Digital did with the VAX. No 
clones there; no bargains either. 


T he quality of PC-based com- 


Closed vs. Open 

The good news about a closed 
system like the Mac vs. an open 
system like the PC is that part of 
the process of keeping it closed is 
to insist that anything that touch- 
es it (including things the plat- 
form-builder didn’t think of or 
doesn’t know how to build) must 
conform to a rigid set of standards. 
In the case of graphics on the Mac, 
it’s a software interface known as 
Quickdraw. Quickdraw makes life 
great in one sense. The user plugs 


Jon Peddie is CEO of Jon Peddie Associates 
(Oakland, CA), a technical marketing consul- 
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in a display controller card, and all 
the software works with it, at 
whatever resolution (color and spa- 
tial) the card is capable of. The bad 
news is that Quickdraw isn’t very 
fast (but that’s another story). 

IBM, meanwhile, thought PCs 
might be good terminals; it never 
planned for the PC to be a 
microworkstation. Thus, when 
companies like Hercules and Num- 
ber Nine announced products that 
made high resolution and color dis- 
plays a reality on the PC, they 
were on their own. They had to in- 
vent the graphics, and naturally, 
they all did it differently. 

IBM got the idea that users ac- 
tually wanted some color and a bit- 
mapped display, so it developed its 
Color Graphics Controller (CGA). 
It was crummy, and almost any- 
thing on the market at the time 
was better; but it was made by 
IBM, and the independent software 
vendors (ISVs) knew they could 
count on its stability. Therefore, 
CGA became the first hardware 
graphics standard for the PC, and 
lots of software was written to it. 

Still, a few board manufacturers 
were able to convince some ISVs to 
write drivers for their display con- 
trollers. The ISVs did it because 
the board vendors’ products were 
better. IBM didn’t like losing any 
sales, so it announced the En- 
hanced Graphics Adapter (EGA), 
and the Professional Graphics 
Adapter (PGA), a 640-by-480-reso- 
lution card designed by Vermont 
Microsystems. EGA took off, and 
most IBM salespeople didn’t even 
know that PGA existed. 

By this time, the cloners and en- 


hancers began to blossom. First up 
was a brazen start-up called Chips 
& Technology, which had the au- 
dacity to reverse-engineer the 
EGA and sell chips to other board 
manufacturers. Then, to add insult 
to injury, those board manufactur- 
ers found out they could squeeze 
more out of EGA and increased the 
resolution, ushering in the era of 
SuperEGA. The clone boards sold 
like crazy, almost 4:1 over IBM. 

You can’t mess with IBM for long 
and get away with it. Thus, in 1987, 
Big Blue introduced the VGA, and a 
new high-resolution (1024 by 768) 
board called the 8514/A. The VGA 
took off like a rocket, and the 
8514/A looked like the modern-day 
version of the PGA. 


The VGA War 
By this time, the cloners had 
well-tuned their operations: Al- 
most before the ink was dry on 
IBM’s ads came announcements of 
clone VGA boards. Then, the war 
began. “My VGA is more VGA 
than yours,” the ads rang out. 
“Mine has 16 bits and yours is only 
8 bits,” they yelled at each other. 
The users got scared, which was 
part of the cloners’ plan: IBM’s 
sales increased, until the cloners 
proved their boards would work 
with any software written for the 
IBM VGA registers; then, IBM’s 
sales decreased, and the cloners 
got rich. The 8514/A, which is a su- 
perior bit of technology, was for- 
gotten. VGA was enhanced, first 
pushed to 800-by-600 resolution 
(SuperVGA) and then to 1024-by- 
768 resolution (EnhancedVGA). A 
Output, cont. on p. 107 
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[tyou’re a graphics developer, you know the problems 


creating advanced graphic applications on X. ahi asia 


Fortunately, our toolkits can add the high 
level graphics functions your X applications need. 
Quickly, easily, seamlessly. 

Our toolkits also provide your applications 
computer independence. So you can run on non- 
X platforms from PCs to supercomputers. Even 


better, platform independence is not provided at 
the expense of graphics speed. 


See AGRO EOS 


Use our toolkits to 
upgrade your current X 


applications without the 
pains of X programming. 
Our toolkits actually 
integrate with X, not merely 


coexist with it. 


Liant graphics 
toolkits. X is just the start. 


FIGARO+: The enhanced graphics programming 
toolkit. 


FIGARO+ provides what X doesn’t — dynamic and 


graphics tool available. 


interactive modeling, viewing, modification and rendering of 2D 
and 3D interactive objects. 

FIGARO+ also provides a sophisticated application program- 
ming interface to X. This support for X and PHIGS extensions to 
X (PEX), as well as for proprietary graphics accelerators, lets you use 
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and Look & Feel are registered trademarks of Liant Software Corp. Other trademarks 
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r graphics toolkits 
where X ends, 


FiGraph makes creating any kind 
of chart or plot easy. 


FIGARO+ to build truly portable 3D graphics applications. 


FiGraph . The advanced 2D & 3D charting 
and graphing toolkit. 

FIGraph is an advanced 3D charting and 
graphing toolkit for graphics software developers who 


require sophisticated visualization capabilities. 


FIGraph features a wide range of 3D 
plotting and charting ntl : 


formats and can be 


integrated with F IGARO+ for complete customization. 


C-scape® The powerful interface 
management system. 


C-scape is an object-oriented user interface package that 
supports both theX =» 
Window System and 
the curses library. 
Application source 
code produced with 
C-scape is portable 
between UNIX® DOS, 
OS/2, VMS®, and 
other supported 


C-scape makes applications come alive 
under the X Window System. 


environments without 
modification. 
C-scape includes the Look & Feel® Screen Designer and 


simulation tool. 


Call 1-800-662-9866 to learn more. 


Liant is the world’s leading supplier of open systems 
programming tools, languages, and libraries. Call for your free 


Liant product catalogue. 
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“MicroStation helps us eliminate 0% 
repetition of work and increases = ‘% 
productivity and profits without r , 
sacrificing quality.” 
Gary Whitney 
The Whitney Group 
“We chose MicroStation for the 
real-time integration among our 
engineers running MicroStation 
on PCs, Macintoshes, and 
Intergraph workstations. It’s clear 
that a lot of foresight went into 
enhancing MicroStation PC for 
productivity and compliance with 
industry standards.” 
David Wesch 
Sverdrup 


MicroStation, Version 4.0 


The CAD 
Standard Ot Excellence 


MicroStation. The new CAD standard for 
power...speed...ease of learning...ease of use... 
and real-time integration across multiple platforms. 
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Tap MicroStation’s power easily with new 
graphical user interface and online help. 

View your co-workers’ changing designs 
as reference files — even across different 
platforms. 

Draw independently defined parallel 
lines with MicroStation’s multi-line tool. 
Eliminate tedious dimensioning 
updates with true associative dimensioning. 
Create real-world models with NURBS | 
surfacing. | 
Visualize your designs with sophisticated, built-in rendering. 
Customize MicroStation for your particular needs or 
choose from hundreds of third-party applications. 


For the location of your nearest MicroStation dealer and a u\ A SS wh ne : = ; * 
FREE PC demo disk, call 800-345-4856 today. RSs SS 


Everywhere you look. 
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